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SPONSORING BONDED PROGRAM DISTRIBUTORS 
at no added cost 


Registered Bonded Dealers who by preference use 
Raytheon Receiving Tubes are now eligible for valu- 
able life insurance coverage through their sponsoring 
distributors. It is obtainable without the necessity of 
a physical examination. 

This Group Life Insurance Plan for Raytheon 
Bonded Electronic Technicians is underwritten by 
one of America’s leading insurance companies for the 
exclusive use of sponsoring distributors of the 
Bonded Dealer Program. 

Any Sponsoring Bonded Distributor who meets the 
necessary requirements for setting up a Group Life 
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Insurance Plan for Bonded Dealers may help them 
obtain this important protection. 

Check with your Raytheon Sponsoring Distributor 
and see if he has available to you this automatic way 
to gain personal security for you and your family. If 
you're not already a Raytheon Bonded Dealer, here’s 
another wonderful reason why you should call your 
distributor and see if you can qualify. Being a 
Raytheon Bonded Dealer makes you stand out from 
the crowd. And using finest quality Raytheon Receiv- 
ing Tubes for replacement work makes you the 
fair-haired boy with your customers, too. 


Learn to be a PROFESSIONAL 
TV Technician AT HOME 


N.R.I. SENDS you 17” Picture Tube, 
Components for a TV Receiver, 5” Oscilloscope and Signal 
Generator... all parts for these 4 complete units. 


N.R.I. All-Practice Method Trains You in Spare Time 
to Fix TV Sets Quickly, Correctly, with Confidence 


How many times have you day-dreamed of 
being your own boss? Or thought about what 
you could do if you were the man who made the 
decisions. The man who knows the answers— 
the well trained Technician—enjoys the pres- 
tige, gets the better jobs, higher pay. 


It’s time to stop dreaming. Here is the learn- 
by-practice training that shows you the way to 
be the boss, to earn top pay. Television Servic- 
ing needs well trained men. 


Yes, if you have a basic knowledge of radio and 
electronics you can make some Television re- 
pairs some of the time. You can make some 
simply by trial and error. But sooner or later 
you will face Television Service problems you 
cannot solve. All the diagrams in the world 
won't help you then. And you can’t get the 
training you need while customers wait. 


NRI Is Oldest and Largest Home 
Study Radio-TV School 


Forty years experience, and the record and rep- 
utation of NRI, back up this learn-by-doing 
Protessional TV Servicing course. Instead of 
reading about TV problems, you build and con- 
duct experiments on circuits in a TV receiver. 
Because you learn methods, “tricks of the 
trade” used and proved by top TV Servicemen, 
you recognize and repair defects ee and 
accurately. Learn to fix soe set .. . any make, 


any model . . . with confidence. Earn a Diploma 
that certifies to your training. 


Television is Forging Ahead with 
More Sets, More Color, Hi-Fi 


TV Servicing has only started to grow in im- 
portance. New sets, portables, color TV, con- 
stant changes, improvements make this a gen- 
uine “gold rush” for the man who is trained 
and ready. Know .. . so you can get ahead. 
Learning how to build and use a professional- 
type 5” Oscilloscope is part of the practice you 
get in this NRI All-Practice Training. Install- 


ing front-end channel selector strips, distin- 
guishing between faulty blocking oscillator or 
a defect in the sync circuit, etc., are just a few 
of the important TV Servicing facts you learn 
through practice. 


Not for Beginners 


Here is a course for men who know basic theory, 
either from Radio or TV Servicing experience 
or planned -training, but realize the need for 
more knowledge to be able to forge ah ead. Get 
details of this course now. Mail coupon today, 
Address: National Radio Institute, Dept. 8AET, 
Washington 16, D.C. 
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NATIONAL RADIO INSTITUTE 
Dept. SAET, Washington 16, D. C. 


Please send FREE copy of ‘How to Reach the Top in TV | 
Servicing.” I understand no salesman will call. 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


at 64 E. Lake Street, Chicago 1 Ti, Entered 
ent, Ottawa, 


RADIO & TY NEWS is monthly by Ziff- outs Publishing Company, William B. Zit, Board (1946-1953), 
as second-class mat ter doe eee Post Office. 1 Cai 
5 foreign countries, 35. 00. 
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MAIL COUPON TODAY! 


This may be Your 
DeVry Technical Institute 


by 4141 Belmont Ave., Chicago 41, Ill., Dept. RN-1-0 
Please give me your FREE booklet, “Electronics and YOU,” and tell 
me how I may prepare to enter one or more branches of Electronics 
as listed below. 


to a more 


Name Age 
Please Print 


City DROW sik OND cccticterinsssti 
CO Check here if subject to military training. 


—_> Tech’s Canadian Training Center is located 
2025 26 Reselawn Avenue, Toronto 12, Ontario 


Men 17-55... 
'repare at Home for an Interesting and 
Profitable Future in the Great Fields of 


‘ELECTRONICS 


as used in 


GUIDED MISSILES, etc. 


There are big opportunities for men 17 to 55 in the 
exciting, profitable fields of Electronics. For more than 
27 years we have been preparing men in their spare 
time at home without interfering with their jobs. 
During these years, to name a few, we have trained 
laborers, formers, clerks, factory workers and salesmen 
. . . following the same basic method used in our 
Chicago and Toronto training laboratories. So regard- 
less of your experience, why don’t you write for FREE 
facts today? There is no obligation. 


EDUCATION OR PREVIOUS 
TECHNICAL EXPERIENCE NEEDED! 
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NEW! §COTCH Tensilized Double-Play 


a NEW tape that 


There’s never been an extended play tape as 
tough as new “Scotch” Brand Tensilized Double- 
Play Tape. It’s twice as strong as ordinary mag- 
netic tapes with the same playing time. Invisible 
“muscles” of Polyester, conditioned by an ex- 
clusive process, give new Tensilized Double-Play 


Minnesota Mining & Mfg. Co. 
Magnetic Products Div., Dept. PF-18 
900 Bush Ave., St. Paul 6, Minn. 


Rush me a copy of the free tape test kit: 


Name. 


Street___ 


City. 


Tape super-strength. What's more, it’s definitely 
stretch-resistant! Here’s a long, long playing tape 
that will give you years of trouble-free use on any 
recording machine—home or professional. Don't 
pamper it... “Scotch” Tensilized Double-Play 
Tape is made to take it. Better buy a reel today! 


Test its a" 
for you 
Mail this coupon for your free test 
kit with sample lengths of all four 
extended play tapes. Pull each tape 
... hard! See... only “Scotch” 
Tensilized Double-Play Tape can 
stand the strain, just as it will even 
after years of use on your recorder. 
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Magnetic Tape 


has everything! 


Like having two reels of tape cn one! That's the 
miracle of new “Scotch” Brand Tensilized Double- 
Play Tape. A single reel of this remarkable super- 
thin magnetic tape actually gives you as much 
recording time as two reels of conventional tape. 
100% more tape on a standard 7” reel. Enough to 


record an entire opera, radio concert or business 
conference on a single reel—without interruption! 
Right now your dealer has new super-strong 
“Scotch” Double-Play Tape in limited supply only 
—but more’s on the way and well worth its slight 
extra cost. Look for it in its new, bright blue carton. 


Enjoy “Scotch” Brand's built- 
in dry silicone lubrication 


New “Scotch” Tensilized Double- 
Play Tape protects your recorder’s 
head from wear with built-in silicone 
Particles. Only “Scotch” Brand per- 
forms this vital lubricating job for 
you — reducing recorder head abra- 
sion and eliminating tape squeal. 


DMiienesora (finine ano [Yfanuracturine company 
eos WHERE RESEARCH If THE KEY TO TOMORROW 


The term “SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by 


MINNESOTA MINING AND MFG. CO.., St. Paul 6, Minn. Export Sales Office: 99 Park Ave., New York 16, N.Y. © 3M CO., 1957 
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Demand the finest in 
Electronic Test Equipment - 
EMC, of course. You get 
the most quality per 
measurement dollar! 


NEw! EMC Medel 301 
Speedi Tube Tester 


Checks tubes in seconds. 
Checks shorts, leakages, and 
quality. Over 375 tubes, in- 
cluding 024, now listed. New 
listings available. Checks 
and rejuvenates Picture 
Tubes with Model PTA (Pic- 
ture Tube Adaptor), at only 

50. Medel 301P (illus- 


a 302C, (with 7¥2” meter) 


New! EMC Medel 206P 
agro Mutual Conductance take ‘Vester 


ed mu- 
Hed = ce tube 
checker on market 
Checks tubes for mi- 


ible ing. 
buy in a quality tube 
tester. (Hand rubbed 
Carrying Case) .. $83.50 
- one aq 
Yes, tell me more, send me—FREE— RN-1 
a detailed catalog of the complete EMC line. 
NAME. 
STREET. 
I CITY. STATE 


ic Measurements 
EMC ° $25 zs Bway shew York 2, r¥ i 
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HAM PARTICIPATION IN IGY 


S A radio amateur, you have an ex- 

citing chance to contribute to scien- 
tific knowledge by participating in the 
International Geophysical Year. The 
period from July 1957 to December 
1958 has been marked for the most 
concentrated assault on the unknown 
that man has yet attempted—and you, 
as an amateur, have been invited to 
assist in this all-out effort. 

If you are wondering why you have 
been asked to play a part in conjunc- 
tion with elaborately equipped “brain 
factories” staffed by highly skilled 
technicians and scientists—here is the 
reason. Your very number is the strong- 
est factor behind the invitation, as well 
as the fact that hams are located in all 
corners of the nation. The cost of dupli- 
cating, with government monitoring 
stations, the thousands of hams capa- 
ble of working as observers would be 
impractical. The average ham is also 
a self-trained observer with a highly 
developed instinct for interpreting the 
odd sounds heard on his receiver. 

The Soviet satellites are but the 
first of many that will wheel through 
our skies—and while you read this the 
U. S. “Vanguard” satellite may be 
coming over the horizon. 

The unheralded Russian launching 
caught the formal scientific world with 
its antennas down. The monitoring sta- 
tions which were alerted found, to their 
dismay, that antennas and equipment 
designed for 108 mc. were ineffective 
on Sputnik’s 20 mc. and 40 mc. frequen- 
cies. The higher frequency has been 
earmarked for all U. S. satellite trans- 
missions. There is little doubt that the 
majority of listeners to Sputnik’s hyp- 
notic “beep-beep” during the first few 
hours following the announcement of 
Russia’s successful launching were 
amateurs. Here, once again, was op- 
portunity for you and countless other 
hams to show the way. A few did. 

Satellite signals contain a variety of 
information such as temperature, me- 
teor collisions, and cosmic-ray count. 
Most, if not all, are incomprehensible 
to the amateur observer. To recover 
this information it is necessary to have 
the proper type of telemetering equip- 
ment along with a knowledge of the 
telemetering “code” that is used. Al- 
though this just about rules out the 
ham, he can still play an important 
part since what is vital is the imme- 
diate, and accurate, determination of 
the orbit. Here is where the great num- 
ber of amateurs and their ingenuity 
come into play. Follow-up observations 
are the next most important require- 
ment. 

Also, the possibility of ham assist- 


ance to astronomical observing groups 
—both amateur and professional—can 
not be overlooked. Several hams have 
been working closely with such groups 
and have been instrumental in aiding 
the visual sighting by alerting the as- 
tronomers when visual contact is most 
likely. Your offer of aid to “Moon- 
watch” groups will be accepted. 

The first thing anyone wants to know 
after launching a satellite is—where is 
it? Visual sighting will most likely con- 
tinue to follow the computation of an 
orbit as first determined by radio bear- 
ings. This involves no simple mathe- 
matics for the scientists and requires 
a great number of radio observation 
points. Hams, because of their random 
locations, are uniquely equipped to pro- 
vide this initial data. Observations 
made throughout the “life” of a satel- 
lite may perhaps explain variations 
such as occurred in both Sputniks’ 
timetables and about which everyone 
would like to know more. There was 
even some confusion as to the direction 
in which the first would next rise. The 
greatest possible number of observa- 
tion points are desired as they will 
permit quick detection of orbital varia- 
tions. 

The system which will be used by 
scientists for complete data analysis 
of satellite signals has been designated 
“Minitrack.” Of very high cost, and 
beyond reach for individual or amateur 
group use, this system has been boiled 
down to a simpler and less costly one 
called “Mark II Minitrack.” Here, too, 
the individual ham faces a task that 
only the cooperative efforts of a well- 
organized radio club would be likely 
to see completed. Two clubs known to 
be involved in elaborate projects are 
the Dayton (Ohio) Amateur Radio 
Club, and the San Gabriel (Calif.) 
Valley Radio Club. The latter has a 
Microlock system, which uses a fairly 
simple antenna along with a very high 
sensitivity receiver, in operation. An- 
tennas several hundred feet apart are 
required for the Minitrack system, as 
well as extremely low-noise converters. 
By successfully putting Sputnik’s sig- 
nals on 50,000 feet of tape and % mile 
of paper, the SGVRC became the first 
amateur group to make a satellite re- 
cording and establish important data 
on its behavior. With such elaborate 
equipment necessary, how can you par- 
ticipate in the IGY without hocking the 
family chariot and inviting bankrupt- 
cy? If you can do any one of three 
relatively simple things—you can con- 
tribute to the observation program by 
providing the vital correlating data. 

(Continued on page 142) 
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Reel ALLIED’S /£f CATALOG 
La 404 Pacis 


the only COMPLETE catalog 
for everything in electronics 


Get ALLIED’s 1958 Catalog—it’s 
complete, up-to-date — 404 pages 
packed with the world’s largest selec- 
tion of quality electronic equipment 
at lowest, money-saving prices. Get 
every buying advantage at ALLIED: 
fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 


WORLD'S LARGEST STOCKS 


cALAYY 
vv! =f 
40.11 Ny Latest Hi-Fi Systems and 
Components 


e Money-Saving, Build-Your- 
Own KNIGHT-KITS 


4 ae : Recorders and Supplies 
EASY-PAY Y} ; Public Address Systems and 


TERMS: i : A : Accessories 
Only 10% down, | A ‘ TV Tubes, Antennas and 
up to 18 months * ‘ Ze Accessories 
to pay. Available d 2ZB A Amateur Receivers 
on orders over $45. ‘ we Transmitters, Station Gear 
Fast handling— ’ 
no red tape. Test & Lab Instruments 
Specialized Industrial 
Electronic Equipment 
Huge Listings of Parts, Tubes, 


featuring: Transistors, Tools, Books 


ALLIED’S money-saving knight-kits: 
Finest electronic equipment in money-saving kit form. 
Over 50 quality kits available— Hi-Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, Ham 
kits (see our KNIGHT-KIT values elsewhere in this pub- 
lication). ALLIED KNIGHT-KITS are easiest to build and 
they SAVE YOU MORE. 


EVERYTHING IN HI-FI 
World’s largest selection of quality Hi-Fi com- send for the leading ip f| 
Ex 


ponents and complete music systems—available for j 
immediate shipment from stock. Save on exclusive electronic supply guide 
ALLIED-Recommended complete systems. Own the 

best in Hi-Fi for less! ALLIED RADIO CORP., Dept.1-A8 


100 N. Western Ave., Chicago 80, Ill. 


C] Send FREE 404-Page 1958 ALLIED Catalog 


un. 37h Ypan S Nene 
i Address 


ALLIED RADIO |... eee 


World's Largest Electronic Supply House scien ini iia isi Nahi sill 
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Elecho Voice DYNAMIC MICROPHONES 
OUT-PERFORM gs 
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P.A. and RECORDING! is ; 


new acoustic principle — VARIABLE D acclaimed the 
most significant microphone development in 20 years! 


Because of their durability and uniformity of response, dynamic micro- 
phones are almost universally used by recording studios. Electro-Voice 
dynamic microphones are a triumph of electro-acoustics in the recording, 


P.A. and general purpose fields. One of the many reasons for this is the ie Gey 
Variable D principle which employs three distinct sound entrances, with 4 
acoustical filters; achieves flat response and excellent back cancellation g : “ 
while eliminating boominess caused by close talking—and susceptibility to = 

shock. That’s why those who want true fidelity, life-like recorded tape 

choose Electro-Voice dynamic microphones. 


@E-V MODEL 664 

Utilizing the revolutionary Variable D, this high-fidel- 
ity cardioid dynamic brings broadcast quality to tape 
recording and the P.A. and general purpose field. 
Proper placement of microphone stops unwanted 
sounds, gives accurate, natural pick-up of voice and 
music. Unprecedented ruggedness largely eliminates 
possibility of accidental damage. 

Indestructible Acoustalloy diaphragm and precision 
manufacture assure long-life and dependable perform- 
ance. Frequency response: 40 to 15,000 cps. Pressure 
cast case. Chrome finish. 18’ cable. Size: 7-3/16” long, 
1%” diameter. Net weight: 1 lb. 10 oz. List price: 
$85.00 (less stand). 


@ E-V MODEL 636 

This model brings style and quality to the recording 
and public address fields. Slim and trim—only 14%” in 
diameter x 1044” long —it greatly reduces recording 
staging problems. Frequency response: 60 to 15,000 
cps, essentially flat. Adjustable impedance. Gold or 
satin chrome finish. On-off switch standard equipment. 
Net weight: 15 oz. List price Chrome Finish: $72.50 
(less stand). 


Excellent for both speech and music, its small, slim 
size makes it inconspicuous and easy to handle. Swivel 
mounting permits tilting microphone through a 57° 
arc toward the sound source. Acoustalloy diaphragm. 
Frequency response: 60 to 12,000 cps. Satin chrome 
finish. Net weight: 1 Ib. List price: $57.00 (less stand). 


@ E-V MODEL 630 


This is similar to Model 623 in performance charac- 
teristics but is traditionally styled. Frequency re- 
sponse: 60 to 11,000 cps. Satin chrome finish. Net 
weight: 1 Ib. List price: $52.50, 


Your tapes will have a new 
depth of realism when you re- 


cord with Electro-Voice High- 7 : 4 
Fidelity Dynamic Microphones! | fe ® 
NY : VOWME 
© = 


ELECTRO-VOICE, INC. 
BUCHANAN, MICHIGAN 


See your E-V hi-fi dealer today. , Write for 
“The ABC's of Mic Booklet 
N81 
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how long would it take you 
to solve this service problem? 


Smeared Picture 
(showing black 


SYMPTOM: pve trailing 


from blacks) 


in just minutes for only 
Die per model! 


Let’s take a look at this problem: A 
smeared picture such as illustrated above 
is caused by excessive low-frequency re- 
sponse coupled with poor high-frequency 
response. Look for the following possible (Based on an actual case history taken trom the Howard W. Sams book “TV Servicing Guide”) 
causes: 


Tubes okay?—then: Check the waveform at pin 7 of V7. 
The correct waveform is shown right on the PHOTOFACT 
: y Standard Notation Schematic. Waveform correct ?—then: 
: Low value of grid resietor (068 or Rae Check the voltages in the Video amplifier and Video out- 

» Open er sevice capacitor C50 or C52 put stages to determine which part is defective. The cor- 
5. con series-peaking coil L23 or L21 rect voltages appear right on the exclusive Standard Nota- 
6. High value of plate resistor R44, R48 or R49 tion Schematic, along with resistances (shown in easy-to- 


, read chart form). Exclusive PHOTOFACT chassis photos 
With the applicable PHOTOFACT Folder at your fingertips, with “call-outs” keyed to the schematic help you locate 


— dione ons —— ™- the faulty parts in just minutes. 


Here's how: 3 Whatever the trouble, you'll locate it faster and easier 
Check the Video Detector (V7) and the Video Amplifier (V8). with a PHOTOFACT Folder by your side. Be sure to use the 
Just refer to the Tube Placement Chart (you'll find it in every complete Replacement Parts List to select the proper 
PHOTOFACT TV Folder) for quick location of these tubes. replacement for the repair. 


1. Defective video amplifier, video output, or Picture tube 
2. Low value of coupling capacitor C51 or C53 


Use the servicing method you prefer—checking of waveform, voltage or resistance— 
you'll find all the information you need at your finger-tips in PHOTOFACT. 
For only *22¢ per model, PHOTOFACT helps you solve your service 
problems in just minutes—helps you service more sets and earn more daily! 


*Based on the average number of models covered in a single set of PHOTOFACT Folders. 


HOWARD W. SAMS & CO., INC. 


H : Howard W. Sams & Co., Inc. 

MONEY BACK ae ¢! | 2203 E. 46th St. , Indianapolis 5, ind. 

0 Put me on your mailing list to receive the Sams Photo- 
GUARANTEE! ' fact Index and Supplements. My (letterhead) (business 


a card) is attached. 
Got a tough repair? Try this—at Howard W. Sams’ 
own _— = ae ray ped and a the FOR SERVICE ; Cl'm a Service Techinician: (O fulltime; 0 part time 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO- TECHNICIANS ONLY My Distributor is: 
FACT doesn't save you time, doesn’t make the job Fill ovt and mail coupon 
easier and more profitable for you, Howard W. today for Free subscription | Shop Name 
Sams wants you to return the complete Folder Set te the Sams Photofact Index 


direct to him and he'll refund your purchase price Bd y 
promptly. GET THE PROOF FOR YOURSELF— Sekt co-tmeaen. anne fe 


TRY PHOTOFACT NOW! virtually any receiver model 
ever to come into your shop. 


Send coupon now. 


TrrrtrririrrreeetrtrtelLlelLleT 
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* Presenting ‘atest information on the Radio Industry. 


By RADIO & TV NEWS 
WASHINGTON EDITOR 


TOLL TV's long-awaited trial-run rules 
and regulations to be followed—if Con- 
gress does not intervene before the 
March 1 deadline for formal action on 
applications and if the Commission 
green-lights the propositions offered by 
stations to set up the tests for pay- 
television—have been officially dock- 
eted in Washington. 

Stations which agree to go along 
with the test schedules will be obliged 
to file an encyclopaedic report which 
will detail, in part, the methods of 
transmission which will be used, rates 
which will be followed, hours of trans- 
mission, programs which will be tele- 
cast, and whether or not sponsors will 
be involved. 

In granting approval for the pay-see 
experiments, which would run for a 
period of three years and permit both 
high- and low-band stations to partici- 
pate, the Commission said that it was, 
at this stage, unaided by ... “any 
meaningful demonstrations of the serv- 
ice in operation .. . Nor are there 
available to the Commission precise 
blueprints of the manner in which the 
operation would be conducted... .” 

The FCC noted that the proponents 
had indicated that it would be difficult 
to elaborate further on the basic pro- 
posals submitted .. .” until an an- 
nouncement is made of the conditions 
under which subscription television 
operations would be permissible, there- 
by affording interested segments of the 


industry an opportunity to formulate 
specific plans .. .” Such a move, it was 
said, would permit negotiation of busi- 
ness arrangements and contracts 
which would govern the conduct of 
toll-TV operation. What is more im- 
portant, Washington stressed, is a need 
to adapt initial methods in the light of 
experience as it is progressively gained 
to justify, and in fact, necessitate, 
flexibility in the initial operations. 
Accordingly, said the Commission, in 
circumstances which offer no fixed 
guideposts either in past experience or 
in crystallized future plans, the FCC 
is being called on .. .” to rule on 
petitions to permit a service about 
which the proponents and opponents 
have urged the most widely divergent 
views, in a debate which has neces- 
sarily been conducted more on the 
ground of potential implications of the 
service than on the basis of demon- 
strable facts. .. .” 

This is beginning to shape up as an 
interesting fight. 


EXPLAINING FURTHER ITS DECI- 
SION to authorize the tests, the Com- 
mission said that .” proponents, 
claiming large benefits to the public 
from the introduction of a broad new 
financial base and added programming 
resources into television broadcasting, 
urge the immediate, definitive author- 
ization of subscription broadcasting .. . 
with a minimum of restricting condi- 


NEW TELEVISION STATION GRANTS 


An additional listing of new construction permits and changes that 
have been made in station call letters. List continued next month. 


STATE 


CHANNEL FREQUENCY 


POWER* 


5 76-82 2 


NEW CALL LETTER ASSIGNMENTS 


CITY CALL 


CHANNEL FREQUENCY 


WLOF-TV 
(Formerly WTLO) 


WVMI-TV 
KOPR-TV 
KSOO.-TV 
EMVA-TV 


Orlando 


Mississippi Biloxi 
Montanct Butte 
South Dakota Sioux Falls 
Texas Victoria 


186-192 


210-216 
82-88 
210-216 
500-506 


* ERP = (effective radiated power, kw.) 
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NEW 
0 ” 
Super Showman 
A More Powerful version of 
the world’s most beautiful indoor antenna 
@ New Disappearing Dipoles for improved reception on 


Channels 2—6. 


@ New Compressed Parasitic Reflector for improved reception 
on Channels 7—13. 

@ Metro-Dyne Electronic Tuning reduces “ghosts” ... rejects 
unwanted signals... filters out electrical interference on ALL 

CHANNELS. 
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Your Channel Master Distributor has 
your FREE 16-page catalog. 
Call him now. 


=>  “INSTALL-IT-YOURSELF” 
eh antenna kit fnstatation ineae 


ge gy aw Car- 
° on ——to help you 
An entirely new type of crack the BiG- 


j PROFIT “Do-It-Your- 
City and Suburban antenna PROFIT "Do-ttYou 


@ Powerful 2-element T-W antenna 
outperforms a stacked conical. Promotionally Priced at 


@ fully Super-Sembled — elements pop *29%. i 
out in seconds. ? 


Kou CHANNEL MASTER CORP 
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tions...” Opponents however, it added, 
have raised the spectre of a... 
gravely impaired free television service 
. . -” insisting that the only proper 
course for the Commission is to forbid 
the service or to refer the question to 
the Congress. 

In the Commission’s opinion, the 
proper course does not lie at either 
extreme. Believing that it has full 
jurisdiction in the matter, the FCC 
declared that it can find... “little 
justification for carte blanche author- 
ization of the use of the broadcast fre- 
quencies for an untried service of this 
kind.” But, on the other hand, it did 
not feel it could refuse a demonstra- hi 
tion of any system’s capacity to render 
a useful service, since it was up to the Comp ete y new, t Is manual can open 
public to appraise its desirability and 
register its reaction—favorable or the doorway to success for you eee 
otherwise—to what the service may 
have to offer; and it was for the Com- 
mission to determine what legislative 
recommendations it may be desirable 
to submit to Congress concerning the 
appropriate methods for regulating the 
service, in the event a trial indicates 
it should be permitted on a continuing 
basis. 

The Commission said that it was 
taking this test action because it was 
responsible, under both the Communi- 
cations Act and the Administrative 
Procedure Act, to act on the proposals | 
and delay in reaching a decision would 
not be consistent with its duties. 


} 

ACCORDING TO THE COMMIS. | 
SION, there are five systems which 
might be used for toll-testing: Phone- | a 
vision (Zenith Radio), Subscriber-Vi- e Boyd Daugherty: 
sion (Skiatron), Telemeter (Interna- “1 am pleased to inform 
tional Television Corporation), Bi-Tran a you that | recently secured 
(Blonder-Tongue), and Teleglobe. @ position as Test Engineer 

Phonevision, Subscriber-Vision, and ; with Melpar, Inc. (Subsid- 
Telemeter each contemplates the en- 3 iary of Westinghouse). A ond install an interoffice 
coding or scrambling of both the visual ie ; , substantial salary increase phone system. In the space 
and aural portions of the programs. All g was involved. My Cleve- of 14 months, he completed 


three of these systems also require the 


camaro kee E 
Every iconit 


peer Institute training the Master Course and re- 


use of a decoding device attached to rons @ major role in qualifying me for ceived his firs: class license. He is now in- 
the receiver. Phonevision and Sub- | bs this position.” stalling and maintaining mobile and micro- 
scriber-Vision contemplate periodic Ee Boyd Daugherty wave equipment. 

billings, while Telemeter would require 105 Goodwin Ct., Apt. C James S. Glen, Jr., 2920 Knob Hill Road 
the deposit of coins in a coin box asso- Falls Church, pn Tacoma, Washington 

ciated with the decoder. All three sys- Laney aig i ERS TRE” RG 
tems provide, in different ways, for the est . 7" 

dissemination to subscribers of the 
information needed to activate the de- 
coder and for the recording of pay- 


ments and charges. 

Teleglobe calls for the conventional Top Grade Employers 
transmission, in the clear, of the visual 

portion of the subscription-television 

programs. The aural portion would be | k 
transmitted by wire and made avail- oo to 


able only to subscribing members. 
Bi-Tran envisages the simultaneous AMERICAN AIRLINES: “We are very interested in receiving applications 


transmission, on a single TV channel, ; - 
of two programs, one of which could from Cleveland Institute graduates. 


met sa eenuiie ie one B trance yore BENDIX RADIO: “We shall look forward to receiving complete 
other of which could be subjected to a applications from your students.” 


coe et were: to be weed for sb PHILCO: “We have employed a great number of well qualified electronics 


scription operations. (See page 105 of : 
last month's issue.) personnel who were graduates of Cleveland Institute. 


DISSENTING TO THE TOLL-TV edict WESTINGHOUSE: “We would appreciate your listing our 
in a sharply worded statement, Com- current openings in your monthly Job Opportunities.” 
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Ee 


Fle 


Stronics 


Talning 


_. RECEIVE BOTH 


jobs like these... 


Irving Laing: 
“Your lessons are helping me a lot in my Navy work. You 
cover topics that were not presented by the Navy at the E. T. 
School... . Your course has helped greatly to get my 2nd class 
FCC ticket. | am now a radio and T. V. engineer at WTVS 
and WDTR in Detroit, Michigan.” 

Irving L. Laing, 15887 Robson, Detroit 27, Michigan 


Bob Thompson: 

In a year and a half, he received his first class FCC license. He 

isn’t through yet. He is continuing his training with Cleveland 

institute. His goal is much higher than his present position 

with Eastern Airlines, so he is adding technical “know-how” 

to his practical experience. You can be sure he will go far. ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL 
Bob Thompson, 2935 Ironwood Drive, Nashville 14, Tenn. 


Cleveland Institute of Radio Electronics 


Desk RN-1, 4900 Euclid Ave., Cleveland, Ohio 


Please send Free Booklets prepared to help me get ahead in Elec- 
tronics. | have had training or experience in Electronics as indi- 


cated below: 
[] Military [] Broadcasting 
[_] Radio-TV Servicing [_] Home Experimenting 


Cleveland Institute [] Manufacturing [] Telephone Company 


Aerojet-General International Telephone & ; 

American btnes : legaph Ca [] Amateur Radio [] Other 
merican Telephone irlines In what kind of work are In what branch of Electronics 
Telegraph Co. Motorola ty 

Bendix Radio North American Aviation, Inc. are you interested?_ == 

Braniff Airways Northwest Airlines ; 

Burroughs Corp. Philco 

Capital Airlines RCA 

Continental Air Lines, Inc. Ryan Aeronautical Co. 

Convair TWA 

General Electric Union Switch & Signal Co. 

Glenn L. Martin Co. United Airlines 2 RR Zone 

Goodyear Atomic Corp. Western Electric Co. Special Tuition Rates to Members of Armed Forces 

*(Plus Many Others) Westinghouse Electric Co. 
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PRECISTON 


.manufacturers of fine 
electronic test instruments 
for over 25 years... 


INTRODUCES 


PIA 


C 


quality test 


instruments 


in kit form 


For the first time— 


a line of test instrument kits 

engineered and produced under 
the auspices of a major test 
equipment manufacturer... 
conveniently available directly 


from your own local 


electronic parts distributor. 


PRECISION’s 
25 years of experience 


is your assurance of PACO’s 


superior quality, styling, 
performance and value. 


COMING SOON... 


Model G-30 —RF Signai Generator 
Model! Z-80 --Audio-RF Signal Tracer 
Model M-40— High Sensitivity V-O-M 


and 


Mode! C-20 i 
RESISTANCE — CAPACITY-RATIO 
BRIDGE KIT 


10 mmfd to 2000 mfd 
% ohm to 200 megohms. 
Net Price: $20.95 


Model V-70 

VACUUM TUBE VOLTMETER KIT 

wide-range + peak to peak. 
Net Price: $31.50 


Model 8-10; BATTERY ELIMINATOR KIT 

@ less than 0.3% ripple output. 

®@ no external filter adaptors required. 
Net Price: $41.9! 


Model S-50 
5” CATHODE RAY OSCILLOSCOPE KIT 
push-pull vertical and 
horizontal amplifiers. 
Net Price: $47.50 


Available and on display at lead- 
ing electronic parts distributors. 
Write for descriptive bulletin. 


Model 1-60; TUBE CHECKER KIT 
full free-point lever selector system. 
Net Price: $36.75 
Matching, hinged, removable cover. 
Net Price: $3.95 


[P/A/C]o} ELECTRONICS co., INC. 


70-31 84th Street, Glendale 27, L. I., N. Y. 


a pivision OF PRECISION apparatus Company, inc. 
Export: 458 Broadway, New York 13, New York 


Canoda: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ont. 


missioner Bartley said that .. . “little, 
if any information has been submitted 
which would indicate how the proposed 
trial demonstrations would assist the 
Commission in resolving the basic 
issues in the case .. .” He then went 
on to note that the most. critical gap 
in the record lies in the failure of the 
proponents to state the specific ways 
... “in which it is believed that the 
conduct of the proposed field demon- 
strations would assist the Commission 
in evaluating the effects, impact, bene- 
fits, and potential hazards or disadvan- 
tages of subscription television, if it 
were subsequently authorized on a 
more general scale.” 

This, the Commissioner stressed, is 
the .. . “crucial public interest issue 
upon which the determinations in this 
proceeding must be based.” Unless, 
continued Bartley, the Commission is 
in... “a position to make a sound 
determination that the service war- 
rants the use of scarce frequencies, it 
cannot go ahead in the absence of fur- 
ther administrative proceedings. One 
has only to recognize that most of the 
recommendations in the report of the 
network study staff stem from the in- 
sufficient number of hours of broadcast 
time available for effective use, to be 
aware of the impact and implications 
of imposing upon this already critically 
limited broadcast structure, another 
system which will deprive the general 
public of programs on their television 
sets unless they pay a fee... .” 

It was his belief, the Commissioner 
declared, that if subscription television 

. “has the potential of public a:cept- 
ance prophesied by the pruponents, 
then . .. the cost of a wire system 
would be no bar to its success. . . 
With the present shortage of time 
availabilities, all alternative methods 
should first be fully explored. .. . Time 
is not of the essence for a subscription 
service over television stations. If 
later, no alternative method proves 
practicable and such a service were to 
be found to be desirable, the television 
stations will still be there for use.” 


ELECTRONICS IS NOW COMING to 
the aid of the post office. To speed the 
handling of the mails, the Bureau of 
Standards and the Post Office Depart- 
ment have set up a development pro- 
gram which highlights the use of elec- 
tronic equipment. 

In studying the involved problem, 
the Bureau analyzed the size, shape, 
and color of the varieties of letters 
received and also reviewed address 
patterns. Statistical modes of sorting 
systems were surveyed for outgoing 
and incoming mail in post offices. Fi- 
nally, coding systems were developed 
for abbreviating addresses in a stand- 
ardized, yet unique manner, for effi- 
cient use with mechanical sorting 
equipment. It was decided that, if 
envelopes were imprinted with such 
abbreviated addresses in a dot code 
similar to a teletype code, all sorting 
could be done by machinery. Electronic 

(Continued on page 109) 


RADIO & TV NEWS 


YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 


Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 


Parts to build a powerful Superhet Receiver, 


standard breadcast and short wave 


Parts to conduct many experiments and build 
Continuity Checker, RF Ocillater, TV Circuits, 
Audio Oscillater, TRF Receiver, Signal Generator 


© A Valuable Professional Multitester 


YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 


1. TELEVISION, INCLUDING COLOR TV 5. 


2. RADIO, FM AND AM 


3. INDUSTRIAL ELECTRONICS 7. 
4. SOUND RECORDING AND Hi FIDELITY 8. 


PREPARATION FOR FCC LICENSE 


6. AUTOMATION 


RADAR AND MICRO WAVES 
COMMUNICATIONS 


YOU ARE IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today’s shortage of trained technicians creates 
tremendous opportunities. National Schools Shop-Method trained 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 


Let National Schools, a Resident 
Technical School for over 50 years 
train you for today’s unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER- 
TECHNICIAN, Completely up to 
date, develo by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
FCC License without taking a special 


course. You can handle sales, servic- 
ing, manufacturing, or make g 
money in your own business. SEND 
FOR FACTS TODAY! 


EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 


YOU GET EVERYTHING YOU NEED — 
Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 


— many other materials and services 
—consultation privilege with our 
qualified staff, and Graduate Em- 

loyment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics. 


BROR | 
iano AE I 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


gor FAST SERVICE— MALL NOW TO 


NATIONAL SCHOOLS, DEPT. RH-18 


4000 S. FIGUEROA ST. 
LOS ANGELES 37, CALIF. 


Rush free TV-Radio “Opportunity” Book and sample 


lesson. No salesman will call. 


APPROVED FOR 6.1. TRAINING 


ZONE STATE 


\ 


i 
i 
i 
i 
i 
LU 
I 


NATIONAL SCHOOLS 


4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. CF Check if interested ONLY in Resident Schoo! training at Los Angeles 


VETERANS. Give dote of Discharge 
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announcing the new CONCERTONE GLOBEMATIC 60 


And the world’s greatest opportunity for profit minded dealers. 
You'll convert more lookers to buyers with features like these: 
e Stereo — Full Track — Half Track 
e Push Button Operation e¢ Lightweight 
e Takes up to 10)” Reels 
e Directs Hysteresis Synchronous Tape Drive 
® Torque Control Switch 
e Safety Erase interiock 
® Two High-Speed Take-up Motors 
See your Concertone Representative today. 


Audio Division 


AMERICAN ELECTRONICS, INC. 


655 WEST WASHINGTON BOULEVARD, LOS ANGELES 15, CALIFORNIA 
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‘Learn TELEVISION-RADIO 


Servicing or Communications {33 


é ‘ae ne 
a a 2 “in, 


—— 


by Practicing at Home “ga 


in Spare Time — 4 


WITHOUT EXTRA CHARGE 
you get special NRI kits ee 
to give actual experience with 
Radio equipment. You build, test, 
experiment with receiver or broad- 
casting circuits. All 

equipment 


oma 
p. 


® i * 
Xia NRI Has Trained Thousands for 
~ Successful Careers in TV-Radio 


Have the High Pay, Prestige, Good 
Future of a Skilled TV-Radio Technician 


People look up to and depend on the Technician, more than 

ever before. Offices, plants, homes everywhere are obliged to , 

buy his knowledge and services. His opportunities are great j ‘ 

and are increasing. Become a TV-Radio Technician. At home, Studie Engr Station KATY Hes All the Work He Can De 

and in your spare time, you can learn to do this interesting, satis- “| am now Studio Engi “Since finishing NRI “Quite early in my train- 


fying work—dqualify for important pay. To ambitious men _ neer ae fare Sta- Cosme 5 have _ aed ing I age servicing 
i i ision- ; i tion ; fore en- more than 2,000 a sets. ow ve com- 
everywhere here in the fast growing Television-Radio field is air be ae ae ells enone Dee piel sqeleged cigs 


rich promise of fascinating jobs, satisfaction and prestige as Course, I was held back training certainly proved NRI training is the 
well as increasing personal prosperity. by limitation of a sixth to be a good foundation.” backbone of q, * oa 
i RED 


&a? ° . ° d ion.” H. R. , Milledge- ; 
increased Opportunities in Growing Field £23. ten ae | aie Gom™ PP + 


A steady stream of new Electronic products is increasing the ted * 
job and promotion opportunities for Television-Radio Tech- es i “sh See Other Soe pe 
nicians. Right now, a solid, proven field of opportunity for ° tter y 

good pay is servicing the tens of millions of Television and aun eee cee @ CUT OUT AND MAIL CARD NOW « ous oe 


Radio sets now im use. The hundreds of TV and Radio Stations 
on the air offer interesting jobs for Operators and Technicians. i SAMPLE LESSON NO STAMP NEEDED! 
More Money Soon—Make $10 to $15 a WE PAY POSTAGE 
Week Extra Fixing Sets in Spare Time AN D CATALOG 

NRI students find it easy and profitable to start 

fixing sets for friends and neighbors a few ret F a & E. 

after enrolling. Picking up $10, $15 and more a 


week gives substantial extra spending money. 
Many who start in spare time soon build full time © This card entitles you to Actual Lesson on Servicing, shows ———— 
how you learn Television-Radio at home. You'll also receive 


TV-Radio sales and service businesses. ss 64-Page Catalog. ob and Career ny 
Act Now— See What | warioNAL RADIO INSTITUTE, Dept. AB 1 Qype A 


NRI Can Do for You »l Washington 16, D. C. 


NRI has devoted over 40 § Please mail me the FREE sample lesson and 64-Page | 


years to developing sim- Catalog. (No Salesman will call.) 


plified practical training 

methods. You train at 

home. Get practical experi- 

ence, learn-by-doing. Ad- 4 

dress: NATIONAL RADIO IN- ....--Zone .... State 

STITUTE, Washington 16, D.C. | ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


Technical "KNOW-HOW" Can Give You Interesting, Important Work 
LEARN-BY-DOING with Kits NRIi Sends at No Extra Charge 


YOU BUILD AC-DC You BUILD Signal Generator 
Superhet oe 


oF 7 é 
YOU BUILD 


Transmitter 


As part of NRI Communications Course 
ou build this low power Transmitter, 
tonal commer-ial broadcasting operators’ & 
methods, procedures. Train for your FCC 

Commercial Operator’s License. 


For Higher Pay, Better Jobs 
Bea Television-Radio Technician 


Train at Home the NRI Way 


Famous for Over 40 Years 
NRI is America’s oldest and largest home study 


YOU BUILD Vacuum Tube 
Voltmeter 


Use it to earn extra cash 
a bors’ sets; 


to life theory 

ey from 
RI’s easy-to- 

understand texts. 


§ More Trained Men 
Portable TV, Hi-Fi, Transis- 


tor Radios, Color 


TV 


' — 


oating new demands | for 
Se) Technicians. Good op- 
portunities for spare time 
| earnings or a business of your 


Broadcasting Offers 
Satisfying Careers 


4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two-Way Communica- 
tions are gro fields. 
Trained Radio- Opera- 


‘ 


enn 


tors have a bright ietene. 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 


Washington 16, D. C. 


"2 
s 
t ia 
‘ ri 


& Television-Radio school. The more than 40 years’ 
4. * abe agg experience training men for success, the outstanding 
record and reputation of this school—benefits you 
cane many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep p your go 
ob while learning. Many successful NRI men did not finish 
h school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 


No Experience Necessary—NRi Sends 


Many Kits for Practical Experience 


You don’t have to know ong oe ut electricity or Radio 
to understand and succeed with I Courses. Clearly written, 
well-illustrated NRI lessons teach TV-Radio-Electronic prin- 
— You get NRI kits for actual e . All equipment 

is yours to keep. You learn-by-doing. Mailing the postage-free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washingten 16, D. C. 


NRI Graduates Do important Work 


ing, obtained job work- 
ing on TV = be- 
fore finishing 

Now Quality Control 
Chief.” T. R. Fava- 
toro, Norwich, N. Y. 


SAMPLE LESSON 
64-page CATALOG 
both FREE 
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=o 


January, 1958 


Reliable Products 
through Advanced- 
Engineering 


more things to sell... 
and help you sell... 


Complete Line of Tie-in Materials 


“Your Future’ booklet Flange sign 

Window display Postal cards 
Decalcomania TV and radio scripts 
Outdoor sign Ad mats 

Indoor clock-sign Consumer booklet 
Clock Doorknob hangers 


HOW TO GET THEM 

See your CBS Tube Distributor. Or write for PA-187 folder 
and order form illustrating all the tie-in materials for this the 
only complete program selling your Independent Service. Tie 
in today. And be sure to specify CBS tubes, always. Help us 
help you keep your Independent Service Program growing. 


Cc BS-HYTRON, Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 


FOR THE BEST IN ENTERTAINMENT TUNE TO CBS 


ey, ANY TV or 


These 2 Great Ghirardi Books 
bring you the kind of 
PROFESSIONAL TRAINING 
THAT REALLY PAYS OFF! 


Let these two up-to-the-minute Ghirardi books make it easy for 
you to handle ALL types of AM, FM and Television receiver 
service by the very best and latest methods! Learn to handle jobs 
faster, better... and with less testing! Whether you're a service 
beginner or an experienced technician you'll find the speedy, pro- 
fessional methods that are so clearly explained can give BOTH 
your service efficiency and your earnings a big boost! 
by buying both together! Send no 
money. Practice from these great books 
for 10 full days FREE. 


SAVE $1.25! 


Make your service library complete! Have 
the needed data at your fingertips WHEN 
YOU NEED IT! . 

If broken into “lessons” and sent to you 
as a “course,” you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $13.00. 
(You save $1.25!) 


A. A. Ghirordi 
Sane serviconios Almost 1500 pages and over 800 big, 
Rister teatned nde clear pictures and diagrams explain 
Ghirordi books thon EVERY troubleshooting and repair 

ios Gln ox operation so simply it's next to impos- , 
= + ¢ their kind! sible to go wrong Mail coupon today to Rinehart & Co., 
ee Books are sold separately at prices Inec., Dept. RN-27, 232 Madison Ave., 

indicated. Better yet, you can save $1.25 New York 16, N. Y 


COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS! 
Radio & Television Receiver Radio & Television Receiver 


1 Circuitry & Operation 2 Troubleshooting & netsh 


you to recognize each one quickly. Then ages. Radio & 


by Ghirardi & Johnson 
822 pages, 417 clear 
y ag $7.50 


by Ghirardi & Johnson 
669 pages, 417 clear 
illustrations, $6.75 


Throughout its 822 


It’s lots easier to repair ANY radio or 
Teletiston TROUBLE-SHOOTING 


television set when you know all about 
its circuits and just why and how each 
one works! You locate troubles in much 
less time and with less testing. You re- 
pair them faster, better—more profitably! 

That's why Radio & Television Re- 
ceiver CIRCUITRY AND OPERA- 
TION is invaluable to servicemen who 
want to be well equipped to handle to- 
day's complicated receivers! First it 
gives a complete understanding of basic 


it shows how to eliminate useless testing 


and guesswork in making repairs. 


Throughout, this book gives you the 
kind of above-average training that 
takes the “headaches” out of servicing 
—the kind that fits you for the better- 
paid jobs. Covers all basic circuits used 
in modern TV and radio as well as 
phono pick-ups and record players. 


Sold separately for 36.75—or see big 
MONEY-SAVING OFFER. 


AND REPAIR is an amazingly com- 
plete, how-to-do-it guide to professtenai 
service methods the kind that help 
you handle jobs lots faster and make 
more money doing !t! 

Backed by the how-to-do-it 
ods and procedures so clearly ex- 
plained in this big book, you can 
breeze through television and radio 
service jobs easier and faster than you 
may have thought possible! 

For beginners, this big book is an eas- 
ily understood course in locating troubles 
fast and repairing them r-i-g-h-t. For ex- 


meth- 


oe 
ex- 
plained—from “static” tests to 
dynamie signal tracing and all the rest. 
Special hard-to-fix troubles are fully cov- 
‘ tx? charts demonstrate 
exactly what to do on different o 
tions. A dig, telertston section includes 
everything ~ need to i for fast, ac- 
curate work on any TV receiver moda 
or make 


Sold rately far $ 
MONEY. SAVING 
TION OFFER 


Cc OMBING. 


circuits and their variations. It teaches 


SAVE MONEY ON 
INSTRUMENTS! 


Work better with fewer 
instruments—get more 
work out of your old ones 


Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenters! 

Basie Electronic Test Instru- 
ments helps you work better and 
faster with fewer instruments; 
shows how to increase the useful- 
ness of old instruments; how to 
choose the right instrument for 
each job; how to understand in- 
strument readings and put them 
to practical use; how to avoid 
buying unnecessary instruments 

. and lots more. 

a Over 60 instruments from the 
171 dlus.,_ old standbys to the very latest 
Price $4.95 ones are fully described and ex- 

plained. Work-saving shortcuts are outlined. 

Included are complete details on simple meters for 

current and voltage; ohmmeters and V-O-M's, V-T 
voltmeters; power meters; impedance meters; capac- 
itor checkers; inductance checkers; special-purpose 
bridges; oscillose -opes; R-F test oscillators; signal gen- 
erators; audio test oscillators; R-F and A-F measuring 
devices; signal tracers; tube testers and many others. 

This handy book is a complete training course in 
the latest instruments including grid-dip oscillators, 
TV sweep and marker generators; TV linearity pat- 
tern generators, square wave generators, distortion 
meters, etc. Dozens of time-savings “tricks” help you 
put old instruments to new uses. 


Check Basic Electronic Test Instruments in 
coupon for 10-day FREE trial. 
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BASIC 
ELECTRONIC 


TEST 
INSTRUMENTS 
254 pages, 


Now! FIX ANY 
ELECTRIC MOTOR! 


Handle ANY job 
from minor 
repairs to 
complete 
rewinding 

560 payex——-Orer 
900 how-to-do-it prctures 


It pays to train for 
something different! 
: MOTOR 

is a complete 
guide that helps you 
cash in on this vast 
rapidly growing field 
Shows step by step how 
to handle all repair jobs 
(including complete re- 
winding) on oe gene ad 
ANY AC or motor 
or generator in common 
use—from fractional 
horse ph to giant ~ 
dustrial motors. Specia’ 

THAT isi CROWDED! 1U0-*piral binding brings 

' cR text and related how-to- 
do-it diagrams side by side so that you learn fast, easily 
and right. Every job is explained so clearly you cannot 
fail to understand it. Over H 00. 000 copies in use in motor 
repair shops, schools and for home study. Fully ap- 
proved by repair specialists, unions and instructors 

It's the ideal book whether you want to train for # 
good-pay motor repair job or simply want to fix motors 
as a sideline or hobby! 

Order ELECTRIC MOTOR REPAIR in coupon. 


Price only $6.95. 


USE COUPON 


SHORT CUT TO 
TELEVISION REPAIRS 


Just turn the - 
of the handy, pock 
et-size Ghirardi & 
Tas PIX-0- 
FIX TV Trouble 
Finder Guide. When 
the paves in the 

Pix-O-Fix TV Trouble PIX-O-FIX win- 
Finder Guides dow eb the 

Only 82 for the two screen image on the 
television set you're 
repairing ... presto! .. «you've got your clue. 

PIX-O-FIX then shows the causes of the trouble. 
Next it indicates the exact receiver section in which 
the trouble has probably happened. Then it gives step 
by step repair instructions. 

The two PIX-O-FIX units No. 1 and No. 2 cover 
47 different television troubles ...just about any- 
thing you're likely to be called on to fix. No. | identi- 
fies 24 of the most common troubles and gives 192 
causes and 253 remedies for them. No. 2 a 23 
more advanced troubles not included in No. To 
gether, they are a comprehensive guide to yee 

‘picture analysis” servicing of any TV set... AND 
THE PRICE IS ONLY $2.00 for the two. "Money 
refunded if you are not more than satisfied. Specify 
PIX-O-FIX in coupon. 


FOR 10-day Free Tria/! 


RADIO & TV NEWS 


RADIO EVER MADE 


Cash in on HIGH-FI 
SERVICE and BUILDING 


Get better results from “Hi-Fi” 
be having all the facts and latest 


—. hy bee he By ey 
8 you com- 


wt... Ae on modern pote repro- 
duction methods and equipment. 
It shows how to get better results 
at lower cost; how to build your 
own; how to service hi-fi equip- 
ment; discusses all details of com- 
ponents; compares different 
methods—AND IS CRAMMED 
FULL OF HOW-TO-DO-IT 
TIPS AND IDEAS. 


Here are just a few of the many 


FIDELITY 
TECHNIQUES 
By John H. Newitt 


494 pages, subjects! How to get the right hi-fi 
203 illus. equipment for your needs; Hi-fi 
Price 87.50 versus P.A. type speaker; Loud- 


speaker construction and perform- 

ance; Adjusting bass-reflex 
eabinets; Controlling distortion; Getting rid of “hang- 
over”; Selecting a woofer-tweeter; Sound-proofing 
materials; All about output transformers; Special hi-fi 
circuits; Ways to suppress noise; Negative feedback 
and how to use it; Amplifier construction hints; Mini- 
mizing tuner distortion; Avoiding chatter; Limiter- 
discriminator vs. ratio detector FM circuits; Avoiding 
record wear; Tips for custom bui Bass-refiex 
charts; Acoustical horn design data; cposial installa- 
tion probl lems; pre-amps and equalizers; ick-up reso- 
nance; a novel horn system ... and lit coolly dozens of 
other subjects. 

Order High Fidelity Techni in cou 

today for 10-day FREE trial! aes eine 


Here’s How to Get Started 
in RADIO-ELECTRONICS! 


More service experts 
got their basic 


training from this 
big book than any 
other of its type! 


Here’s basic training you 
ean really understand—writ- 
ten by A. A. Ghirardi who has 
probably trained more service 
experts than any other man 
living today! From start to 
finish, it is practical training 

: that can help fit you fora BIG 
RADIO PHYSICS PAY job in any branch of 


radio-television-electronics 


. sa work 
yee Ghirardi's RADIO PHYS- 
508 illus., 856 ICS COURSE is the oldest 


sel * book of its kind—and still a 

Puicadvge50 best seller BECAUSE IT 18 

SO AMAZINGLY CLEAR 

AND COMPLETE. You can understand it, even 
without any previous radio or TV training! 


36 COURSES IN ONE! 


Starts with Basie Electricity. Then it takes you 
step by step through the entire field from basic cir- 
cuits, components, instruments, ete. to their final 
application in radio-electronic equipment. You can 
buy newer, costlier training—ut you can't buy better 
training at anywhere near the price. Ask the men 
who know! 

Order RADIO PHYSICS COURSE in coupon. 


FAST! 
EASY! 
R--6-H-7! 


DON’T THROW OLD 
RADIOS AWAY! © 


Here's the data you 
need to fix old sets 


in a jiffyi 

Just look up the how-to-do- 
it data on that old radio you 
want to fix. 

Four times out of 5, this 
om. 3 31¢-pound, 744-page 

thirardi RADIO TROUBLE- 
SHOOTER’ S HANDBOOK 
tells what is likely to be caus- 
ing the trouble. . . shows how 
to fix it. No useless testing. No 
wasted time. Using it, even 
beginners can easily fix old 

sets which might otherwise be 
thrown away because service 
information is lacking. With a 


Covers every 
model made by 
202 mfrs. from 
1925 to 1942 


few simple repairs, most of these old sets can be 
made to operate perfectly for years to come. 


THE ONLY GUIDE OF ITS KIND! 
Cuts service time in half! 


Included are common trouble ramen and their 
remedies for over 4,800 models of old home, auto 
radios and record changers. Airline, Apex, Arvin, 
Atwater Kent, Belmont, Bosch, Brunswick, Clarion, 
Crosley, Emerson, Fada, G-E, Kolster, Majestic, 
Motorola, Phileo, Pilot, RCA, Silvertone, Sparton, 
Stromberg and dozens more. Includes hundreds of 


pages of invaluable tube and component data, serv- 
.- short cuts, ete. 

Specify RADIO TROUBLESHOOTER’S 
HANDBOOK in coupon. Price only $6.95. 10- 
day trial. 


The book 


teaches you 


thet really Oscilloscopes cre 


THIS BIG BOOK TEACHES YOU HOW! 


Here’s everything you need te know ABOUT OSCILLOSCOPES! 


“gold mines” if you learn to use them fully on every job. 


Here, in a big, revised 2nd edition, is THE 


hewtouse book that really shows you how to use oscillo- 
8co) 

‘scopes on it as A-B-C, MODERN OSCILLO- 

all kinds of SCOPES AND THEIR USES gets right down 

to “brass tacks” in telling you exactly when, 

electronic where and how. You learn to locate either AM 

or FM radio or television troubles in a jiffy. 

service Even tough realignment jobs are made easy. 


0 involved mathematics! Every detail is clear- 
ly explained—from making connections to ad- 


justing circuit components and setting the oscil™ 
loseope controls. And you learn to analyze pat~ 
terns fast and RIGHT! 

Includes latest data on use of ‘scopes in color 
TV, industrial electronics, teaching . . . even in 
atomic energy work. Over 400 helpful pictures 
including dozens of pattern photos make things 
doubly clear. Price $6.50. 


Practice 10 days free. Order MODERN 
OSCILLOSCOPES in coupon. 


i 1 
| Dept. RN-18, Rinehart & Company, Inc. | 
| 232 Madison Ave., New York, 16, N. Ys l 


Now! PASS FCC 
| (1 Check here for MONEY-SAVING COMBINATION OFFER | 
..0n Ghirardi’s Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver 


| TROUBLESHOOTING AND REPAIR. Price only $13.00 for the two books plus postage. (Regulor price | 


e 
— easier! faster! | $14.25 ... you save $1.25). Payable at rate of $4 (plus postage) after 10 days and $3 a month for 
No lessons e. a three months until $13.00 has been paid. If not satisfactory, return books in 10 days and owe nothing. ! 
nis Check here to order INDIVIDUAL BOOKS 


= to wait for Train for big pay in | & Radio & TV Receiver C HIGH FIDELITY TeCHNIQuES.....$7.50 | 
te communication’s most 1 CIRCUITRY & at) maa bases --- $6.75 oO monense OSCILLOSCO “ES AND _& 
Si nccisneeentnere OO t 


TROUBLESHOOTING & — -- $7.50 
| © BASIC ELECTRONIC TES 0 RADIO TROUBLESHO OTER’S 
INSTRUMENTS 


interesting jobs 
HANDBOOK. ...00cccccecess+++- $6.95 ! 


Here, at last, is a guide to FCC License | - maceese mares ins $4.98 PHYSICS COUR 
LICENSE MANUAL Examinations . . . written so you can easily | 3 ELECTRIC MOTOR REPAIR -$6.95 © Game . saa 
. ois understand AND REMEMBER it. Covers s a OC mee MADRS Sor Sadie 
ALL RIGHT exam elements... mot just GUIDES (Nos. land 2) ......-- $2.00 Operators .......... chodeotckees $5.00 
® y jus If cosh ls ith 10 a “ : 
‘edie Operators some of them. Reviews almost 2200 typical | cash is sent with order, we pay postage—same 10 day return privilege. Otherwise, postage is extra. | 
exam questions with straight-to-the-point To order OUTSIDE U.S.A.—Special combination offer, $14.00 for money-savin, 
by (wise answers. Includes full data on the recent | combination offer. For all other books, add 50c pele gre es Fo for Randling | 
changes in examination elements 1 and 2. | through customs, etc. Sold for cash only. Any book may be returned in 10 daysand | 
. A (Many folks do not even know these money will be refunded. 
complete, prac- changes exist!) Covers all necessary ex- l 
tieal study guide for amination data from electrical-radio fun- | Name 
goving your “tiek- damentals to navigation and related CAS wees Edeceedecovee cogs ceedectssances ete eeeeeeeeeneeceweceee | 
et” as a commercial subjects. Anyone who has basic radio | dd ! 
eperater traini will find Johnson’s LICENSE i TOSS we wee cere seeese sess eeeesessesssseseeesesese ee ee eee ee ee eeeees 
MANUAL the ideal training book for mak- ! 
ing this phinennes step ahead in his DCU, SR Seis 6. So coc sinces cnn fe diviccucn caine Sos conc capeeekens es 
career! Price only $5.00. Use coupon. Sh citiiiens cih-espucctin nie nso ttm ects comedies ihio casos peta taianiaseinadiiadala ean 
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Keep your customers sold on you! Use 
the exact same tubes leading inde- 
pendent set makers specify. Tell your 
supplier you'd rather have Tung-Sol 
Tubes. 

Tung-Sol Electric Inc., Newark 4, N. J. 


OTUNG-SOL 


MAGIC MIRROR ALUMINIZED 
PICTURE TUBES 


RECEIVING TUBES 


| General Electric Co., 


FELIX T. TROILO has been appointed 
sales manager of Circuit Instruments 
Inc., St. Petersburg, 
Florida. This com- 
pany is a subsidiary 
of International Re- 
sistance Company, 
Philadelphia. 
Mr. Troilo joined 
the parent organiza- 
tion in 1955 as office 
salesman and prod- 
uct monitor and was later transferred 


| to the Chicago office in the post of 
| sales engineer. 


Prior to this, he was associated with 
Philco Corp., 
Waterman Products Co., and Sharples 
Corp. 


ca * + 


| EDWARD A. ALTSHULER, Los Angeles 
| marketing consultant and West Coast 
Editor of Rapio & TV News, has been 


named managing director of the Mag- 
netic Recording Industry Association, a 
national organization comprising every 


| important manufacturer of tape re- 


corders and tape recording equipment 
in the United States. 
Mr. Altshuler was formerly chair- 


| man of the public relations committee 
| of the association and national market- 


ing manager of the tape recording divi- 
sion of American Electronics Corpora- 
tion. 

The appointment was announced by 
Irving Rossman, head of the group and 
president of the Pentron Corporation. 

The association’s new national head- 
quarters are at 6234 Scenic Ave., Los 
Angeles, California. 

= 


* * 


EUGENE F. GRANT has been promoted 


| to the post of vice-president, engineer- 
ing, of National 
| Company, Inc. 


The firm has 


| stated that under 
| Mr. Grant’s leader- 
| ship the organiza- 


tion’s engineering 
division has sub- 
stantially increased 


| in size, stature, and 
| reputation. Many important engineer- 
| ing and scientific achievements have 


resulted. 
He joined the company in 1954 and 


| in 1955 was appointed director of en- 
| gineering. 


* * * 


ie | ELECTRONIC INDUSTRIES ASSOCIATION 
| (formerly RETMA) 
| Federal Communications Commission 


has urged the 


to broaden the eligibility base of 
private microwave licensees and to 
assure these users of “freedom of 
choice” in selecting a communications 
medium. 


Silustry 


f rs tt 


eee... 


Contending that there is adequate 
spectrum space to provide a healthy 
private microwave communications in- 
dustry, the association is scheduled to 
present a series of eight witnesses in 
connection with the FCC’s fact-finding 
inquiry on the utilization of frequencies 
above 890 megacycles. 

* * * 
FRED 8. SMITH, works manager of 
Western Electric, manufacturing divi- 
sion of Bell Telephone, has received a 
citation for his accomplishments in 
creating employment for the physically 
handicapped. 

This citation was presented in behalf 
of the one hundred handicapped work- 
ers who own and operate Paraplegics 
Manufacturing Company, Franklin 
Park, UL 

In presenting the citation it was 
noted that the firm gave the Franklin 
Park organization its first order, en- 
abling the unusual enterprise to begin 
operations. 

* * * 
FRANK HADRICK has joined Simpson 
Electric Company as chief field engi- 
neer (test equip- 
ment). 

He was formerly ~~ 
chief television field ~ > 
engineer for Ad- 
miral Corporation 
and was instrumen- ~ | 
tal in developing its a 
color television 
training program. 

With over 14 years of inpithines, 
Mr. Hadrick has been active in dealer- 
distributor field contact work, technical 
writing, and supervising electronic 
product analyzing and investigations. 
In addition to electronic service experi- 
ence, he has held positions as service 
manager, directing service operation at 
both wholesale and retail levels. 

In his new position, Mr. Hadrick is 
expected to play an integral part in the 
design and development of new test 
equipment and will be available for 
consultation concerning television and 
other electronic testing problems en- 
countered by the company’s customers. 

* * a 
CLEVELAND INSTITUTE OF RADIO ELEC- 
TRONICS has opened two new offices. 
One is located at $°°-908 Royster Build- 
ing, Granby Avenue at City Hall Ave- 
nue, Norfolk, Virginia, and the second 
is at the Jones Building, Room 711, 
1331 Third Avenue, Seattle, Washing- 
ton... TELEMATIC INDUSTRIES, INC. 
announces the opening of its new and 
enlarged factory and office at 251 Lee 
Avenue, Brooklyn, N.Y. . GENERAL 
ELECTRONIC LABORATORIES, INC. has 
expanded into the rapidly growing 
FM multiplex communication field . . . 
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THESE ARE THE REASONS WHY 


Exclusive self-stabilized woofer cone structure 
and dual spider construction ensure lifetime 
centering. of-sn@amg. system, for all extreme 


fal Diffllsicone provides 


ear mid-range re- 


apones Asperston. 


Continuously variable dual control network in- 
tegrates and blends mid-range and tweeter for 
concert realism regardless of room acoustics. 


Response: 25 cps to inaudibility; Power capacity: 50 watts, integrated program; Total 
magnet wt.: 644 Ibs. Alnico 5; impedance: 8-16 ohms; Depth: 12”; User net: $156.00. 
UNIVERSITY LOUDSPEAKERS, INC., 80 SO. KENSICO AVENUE, WHITE PLAINS, N. Y. 
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Convince yourself at no risk that CENTURY instruments are 
indispensible in your every day work. 


SHIPPED ON APPROVAL 
SEND NO MONEY — NO C.O.D. 


Examine instruments for 10 days before you buy... Only then, 
when satisfied pay in ‘easy to buy’’ monthly installments. 


dust 2 settings on the NEW 
FAST-CHECK TUBE TESTER 


Model FC-1 
tests all tubes completely, accurately 
and in seconds — RIGHT ON THE SPOT 


The FC-1 is the only tube fesier in its price 
range to give a complete tube test of over 
600 tube types in seconds without multiple 
switching or annoying checking cf roll charts. 
You moke every call pay ex'ra dividends by 
merely showing your customer the oc'val con- 
dition and life expectancy of the tube, The 
extra tubes you sell each day will pay for the 
FAST-CHECK in a very short time. 


WIDE RANGE OF OPERATION 
Checks quality of over 600 tube types, which 
covers more thon 99% of all TV and radio 
tubes in use today, including the newes? series- 
i auto type 12 plate-volt 
and gas regu- 

hente: and thecal. 


See loabi case tid shorts and detects inter-element leakage 
Save valuable servic up to 1.5 megohms @ Checks for life expectancy. 
ing time ang ear aon eae teat Model AD-1 PICTURE TUBE ADAPTER - Also 
extra money with factory wired Nee OVGilable for the FC-1. Checks all picture tubes 
the FC-1° (including the new short-neck 110 degree RCA-type 
gat picture tubes) for cathode emission, shorts and 
Model FC-1K ‘4 50 life expectancy. Also i t and restores 
Semi-kit net cathode emission of weak picture tubes. 
Model AD-1 (factory wired only) 


Iti-purpose tubes 
“Bad” on the meter scale @ 41 tube sockets accommod 
test any tube » Large D’Arsonval type 
lti-color “‘Good-Bad” scales # Selection of 12 filament voltages @ Line 


Here’s an in-circvit condenser tester that does the whole job! 


The IN-CIRCUIT CONDENSER TESTER ‘<* 


em J steps in and takes over wh 
il. je tremendous i i 
iwieriee range of operation makes it on absolute must 


ere other in-circuit condenser testers 


Checks in-circuit: i ehavte 
? Quality .. . ineludi age, opens 
= ar nan of all condensin mmfd to 5 mfd. 
= ala ’ . to . 1 
lectro! ne phn any size = Transformer, socket and 


Checks out-of-circuit cherie 
‘ * Quality .. . includ! age, 

3 mid-m Elecrciyiies von waine of al concen Set 

dee + enn quelity — any size = High leakage to 


Model CT-1w 
factory wired 


greeter accuracy = Line isolated @ Folly shictan icator for even 


CENTURY ELECTRONICS CO., ING. sissy 


Please rush the instruments checked for o 10 day examination period. If satisfied | agree to poy the 
down payment within 10 days and the monthly installments as shown. If not completely satisfied 
1 will return the instrument within 10 days and there is no further obligation. It is understood there 
will be NO CARRYING CHARGES. Should | fail to make payment when due, the full unpaid balance 
shall become due ond payable at once. ( Model FC-1W (wired) 

$14.50 within 10 days. 

$11.00 monthly for 4 mo » 
() Model FC-1K (semi-kit).... 

$12.50 within 10 days. 

.00 monthly for 4 months. 
Model AD-1 CRT Adapter... .$4. 
W (wired) $34. 


del CT-1K (kit) 
$9.95 within 10 days. 
Prices Net F.O.B. Mineola, N. Y. $5.00 monthly for 3 months. 


CHICAGO STANDARD TRANSFORMER 
CORP. is planning a 25,000 square foot 
addition to its Chicago plant. This ad- 
dition will be devoted exclusively to the 
firm’s catalogue division . . . ACE EN- 
GINEERING AND MACHINE COMPANY, 
INC. just announced plans to move into 
its newly completed plant at Hunting- 
don Valley, Pa. The one-floor offices 
and plant enclose an area of approxi- 
mately 18,000 square feet and will house 
the executive offices, engineering, de- 
sign, manufacturing, and testing facili- 
ties . . . Another new section of GEN- 


| ERAL ELECTRIC's computer department 
| recently began operation. Named the 


Computer Applications Laboratory, this 
latest facility is located on the campus 
of Arizona State College at Tempe 
.. . UNITED ELECTRONICS COMPANY 


| has added 6000 square feet to its facili- 


ties in Newark, N. J. This space will 


| be occupied by its engineering, re- 
| search, and development administra- 
| tion... RADIO RECEPTOR CO., INC. 


has completed consolidating semicon- 
ductor production under one roof at its 
main plant at 240 Wythe Ave., Brook- 
lyn, N. Y. . . . The newly expanded 
plant of INSTRUMENT SPECIALTIES 
COMPANY, Little Falls, N. J., is now 
in full production ... CGS LABORA- 
TORIES has contracted to purchase six 
acres of property in Ridgefield, Conn. 
This is part of the company’s planning 
for expansion and acquisition of mod- 


ern facilities in pleasant surroundings. 


FREDERICK H. GUTERMAN has been ap- 
pointed general manager of the techni- 


| cal products divi- 


sion, Allen B. Du 
Mont Laboratories, 
Inc. 

Mr. Guterman 
will be responsible 
for over-all sales 


| and marketing of 


oscilloscopes and as- 
oriated electronic 


| test equipment, automotive test equip- 


ment, industrial television systems, and 


| two-way mobile radio systems. 


Formerly assistant vice-president, 


| sales and planning, at American Bosch 
| Arma Corp., he was also associated 


with the General Electric Company. 
He is a member of the Institute of 
Radio Engineers. 


APPLIED RESEARCH, INC. has changed 
its name to BOOZ, ALLEN APPLIED RE- 
SEARCH, INC. The firm’s headquarters 
have been moved to 430 Green Bay 
Road, Kenilworth, Ill. ... The WAR- 
REN MANUFACTURING COMPANY has 
entered into a cross-licensing arrange- 
ment with WESTERN ELECTRIC COM- 
PANY, INC., New York . . . FAIRCHILD 
SEMI-CONDUCTORS CORPORATION has 
been formed in Syosset, Long Island 
for the development and production of 
silicon diffused transistors and other 
semiconductors. This was announced 
by FAIRCHILD CAMERA AND INSTRU- 
MENT CORP., the sponsoring organiza- 
tion . . . The impending merger of 
MONROE CALCULATING MACHINE 
COMPANY with LITTON INDUSTRIES has 
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p> Now Only 16.50 


Slecho orcs, 
DIAMOND 


POWER-POINT™ 
NEEDLE-CARTRIDGE COMBINATION 


PoweER-PoInT (U. S. Patents D108347, 2793254) is the 
unique miniaturized unit containing Bors a fresh 
ceramic cartridge and jeweled playing tips. YOU 
can install a Power-Pornt in less time than it 
takes to read this sentence! 


——— ew aS ovr es we tw FF ay aS 


AND NOW A DIAMOND POWER-POINT 
IS YouRS FoR yust $16-50! 


Your dealer will install your choice of three 
PowErR-PoIntT mounts. There are seven PoWER- 
Point models, color coded, from $3.95. 


Look at these substantial savings! 


Model 56DS, one 1-mil, Model 76DS, one 1-mil, 
diamond tip, one 3-mil sap- diamond tip, one 3-mil sap- 
phire tip. phire tip. 
Color code: Orange. Color code: Pink. 

Was $21.50 Was $21.50 


NOW ONLY $16.50 NOW ONLY $16.50 
SEE YOUR DEALER TODAY! 


Slecho Vor.” 


2 ELECTRO-VOICE, INC. 7 BUCHANAN, MICHIGAN 
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TRADE HIGHER! 


HEY! LOOK! 


BUY THIS PACKAGE DEAL AND GET A 
BRAND NEW BC-458 FOR ONLY 50¢ 

PACKAGE NO. 1 

Central Electronics 20A in kit form $ 219.50 

BC-458 conversion kit 4 

Deluxe case and panel kit 

BC-458 — BRAND NEW 

OUR SPECIAL PRICE 

PACKAGE NO. 2 

Central Electronics 20A in wired form 

BC-458 conversion kit 

Deluxe case and ot kit 


BC-458 — BRAND N 


OUR SPECIAL PRICE 


IT’S EASY TO DO BUSINESS WITH WALTER ASHE! 


1. Just tell us whet factory-built 2. When the deal is made, you ship your equipment to 
gear (mode since 1945) you hove us by prepoid express or, if express is not available, 
to trade, and what new gear you by prepaid truck. We check it at once and, in most 
wish to purchase. You'll get our coses, your new geor is on its way to you within 24 
top dollar quote by return mail. hours ofter we receive your trade-in. 


THUNDERBOLT KIT $524.50 
Wired & Tested 589.50 


CRAFTERS SK-101 JOHNSON VALIANT KIT. Ner..§ 349.50 
VER. Net... ...0--0---$395.00 Wired 429.50 


DO YOU HAVE OUR NEW CATALOG? ITS FREE! 


WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN 


ea ee a ee ne ee 


J WALTER ASHE RADIO COMPANY OUR 36TH YEAR : 


ine Street, St. Lovis, Mo. 


Vii = 


RADIO rt. O Send new se 1958 Walter Ashe catalog. 
1125 PINE ST. « ST. LOUIS 1, MO 


All prices f. o. b. St. Lovis 


been announced. An offer to purchase 
the outstanding common stock of the 
calculating machine firm has been 
made and stockholders representing 
approximately 80% of the stock have 
already accepted the offer . . . Acqui- 
sition of the precision products division 
of GRUEN INDUSTRIES has been an- 
nounced by the KDI CORPORATION of 
Rochester, N. Y. The acquired division 
will be known as the PRECISION PROD- 
UCTS CO. OF CINCINNATI, a division of 
the parent corporation ... RCA and 
AMPEX CORPORATION have signed an 
agreement for the exchange of patent 
licenses covering video tape recording 
and reproducing systems for both 
black-and-white and color... EL- 
TRONICS, INC. has acquired PARK- 
CHESTER MACHINE CORPORATION ... 
GEORGE RATTRAY & CO., INC. has be- 
come a wholly owned division of HARD- 
WICK, HINDLE, INC., subsidiary of 
AMERICAN SEAL-KAP CORP... . ELCO 
PACIFIC, subsidiary of ELCO CORPORA- 
TION, has acquired MACSON COMPANY 
. . . The intended purchase of MARY- 
LAND ELECTRONIC MANUFACTURING 
CORP. by LITTON INDUSTRIES was an- 
nounced jointly by the two company 
presidents ... THE SINGLE CRYSTAL 
CORPORATION OF AMERICA has just 
been formed. The purpose of the new 
corporation is to grow single crystals 
of various materials. The plant address 
is Saxonburg Blvd., Saxonburg, Pa. 
> = + 


A. L. (AL) PEZMAN has been named 
sales manager of the Trio Manufac- 
turing Company of 
Griggsville, Illinois. 

He has been asso- 
ciated with the com- 


| pany as legal coun- 
| sel prior to assum- 


ing his new position. 

Mr. Pezman 
brings to his new 
position a varied 
background in sales work. His experi- 
ence includes everything from door-to- 
door selling to management of his own 
national sales organization. 

In his new position, Mr. Pezman will 
direct the sales of TV antennas and 
other products fashioned from tube 
aluminum. 

* * * 
WALTER J. O'DONNELL has been elected 
vice-president in charge of purchasing 
for Fisher Radio Corporation .. . Wes- 
ton Electrical Instrument Corp., a sub- 
sidiary of Daystrom, Inc., has announced 
the appointment of EMIL NICHOLS as 
manager of test equipment sales, A. R. 
WALTHERS, manager tachometer sales, 
and PAUL M. HEILMAN, distributor sales 
manager ... MARTIN I. ZWERIN has 
been named special representative for 
market development of new products, 
International Resistance Company .. . 
JOHN PRUTTON has joined the capaci- 
tor sales section of Centralab, a divi- 
sion of Globe-Union Inc. . . . GERALD 
E. POTTER has been appointed director 
of field applications for Filtors, Inc. 
... ©. lL. THOMPSON and WALTER W. 
ROSE have been appointed vice-presi- 
dents of DeVry Technical Institute... 
(Continued on page 145) 
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25 BIG KITS 


Clip and Mail the Coupon Below—Now! 
Train in Spare Hours at Home 
for the Best Jobs and Big Pay in 


Radio-Television 


—my new, faster way! 


Want Proof? Send for my 
big FREE CATALOG and 
Sample Lesson. Let the facts 


speak for themselves! 


Why wait—get into Radio-Television fast! 
I will train you in as little as 10 months 
to step into the top paying Radio-Tele- 
vision field as a much-needed Service 
Technician! You will train entirely at 
home in your spare time... which means a L. Sprayberry 
rn ducational Director 

you can train as fast or as slowly as you 
like. You have a choice of THREE Sprayberry Training Plans . 
one exactly suited to your needs. My easier-than-ever payment terms 
make it possible for you to get set for the good jobs in Radio-Tele- 
vision without the slightest strain on your budget! Get the true facts 

. just mail the coupon for my big new 56 page fact-filled catalog 
plus actual sample lesson—both FREE. 


REALLY PRACTICAL TRAINING—NO PREVIOUS EXPERIENCE NEEDED 


My students do better because I train both the mind and the hands. 
Sprayberry Training is offered in 25 individual training units, each includes 
a practice giving kit of parts and equipment ... all yours to keep. You 
will gain priceless practical experience building the specially engineered 
Sprayberry Television Training Receiver, Two-Band Radio Set, Signal 
Generator, Audio Tester and the new Sprayberry 18 range Multi-Tester, 
plus other test units. You will have a complete set of Radio-TV test equip- 
ment to start your own shop. My lessons are regularly revised and every 
important rew development is covered. My graduates are completely 
trained Radio-Television Service Technicians. 


MAIL THE COUPON—See what's ahead in 


NEWEST Radio-TV... No Salesman Will Call On You! 


DEVELOPMENTS The coupon below brings you my big new catalog 
Your training plus an actual sample Sprayberry Lesson. I invite 
covers U H F, Color you to read the facts . . . to see that I actually illus- 
Television, F M, trate every item in my training. With the facts in 
Oscilloscope your hands, you will be able to decide. No salesman 
Servicing, High will call on you. The coupon places you under no 
Fidelity Sound obligation. Mail it now, today, and get ready for 
and Transistors. your place in Radio-Television. 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Avenue, Dept. 25C, Chicago 26, Illinois 


Mail This ee For Free Facts and Sample Lesson 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
Dept. 25C, 1512 Jarvis Avenue, Chicago 26, ll. 


Please rush all information on your ALL-NEW Redio-Tele- — 


vision Training Plan. | understand this does not obligate me 
and that no salesman will call upon me. include New Cata- 
log and Sample Lesson FREE. 
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_ City. 


Use Delco Radio 
Service Parts! 


Your Delco Radio Electronic Parts Distributor carries 


the complete line, giving you fast, dependable service on the items 
you’ll need for Delco Radio and other radio service work. Delco Radio also 


provides: 
e Wide selection of special application parts Effective warranty program 
e Complete technical training program e Dealer identification signs 


Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! . 


DELCO RADIO 


DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 


RADIO & TV MEWS 


RCA INSTITUTES offers you the ee - 


finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


Send for this 
FREE Book Now 


prehensive training in Television and Electronics. Day an 
evening classes start four times each year. 
Detailed information on request 


E= T SCHOOL courses in New York City offer com- 
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| RCA INSTITUTES, Inc. tome study Dept. W.18 


350 West Fourth Street, New York 14, N. Y. 


Without obligation, send me FREE 52. page CATALOG on Home 
Study Courses in Radio, Television and Color TV. No salesman 


Korean Vets! Enter discharge date 
In Canada — RCA Victor Co., Ltd. 
5001 Cote de Liesse Rd., Montreal 9, Que. 
To save time, paste coupon on postcard. 


When the Diagnosis is 
“That WASHED-OUT Loo 


Light output is low, focus okay... but, oh, that “washed-out look”! 
You can fix it quick. Check the front end and video-if tubes, low- and 
high-voltage tubes. If new tubes are indicated, “pep up” the picture 
with the most dependable tubes for TV replacement—Top QuaALITY 
RCA TUBES. 

Selected materials, advanced manufacturing 
processes, costly and painstaking inspection tech- 
niques, combine to give you maximum assurance of 
top-performance when you replace with RCA TUBES. 

For the top-quality brand—always ask your tube 

’ distributor for RCA, of course! 


RECEIVING TUBES 


RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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COMPLETE with steel cover and handle. 


for COLOR & Monochrome TV serv icing Se a 

‘ dapter). Composite indication of Gm, Gp & peak 
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FREE CATALOG tions of $ plate voltages, 3 screen voltages, 3 ranges 

of continuously variable grid voltage (with 5% 
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DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 


#460 ri 2 >, ot . 
WIRED PE vet locator. Calibra- 
% $79" $] 29° ad “4 7 ted wattmeter. 
¢ Features DC Amplifiers! 7 sdb pote 


w k 
Flat from DC-4.5 mc, usable to 10 mc. VERT. me eees 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueat; K-follower 
coupling bet. stages; 4-step freq-compensated 
pear up to apace EEP: perfectly linear 
cps- c (ext. cap. for range to | cps); pre- 20. Ohms /Volt 
set TV V &H positions; auto. sync. ampl. & lim. _ R41, ses 
PLUS: direct or cap. coupling; bal. or unbal. ; 
inputs; edge-lit engraved lucite graph screen; KIT 24.95 
dimmer; filter; bezel fits std photo equipt. High Wired $29. 
intensity trace CRT. 0.06 usec rise time. Push-pull 
hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in. “s 
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps 1000 Ohms /Voit 
outputs. Astig. control. Retrace blanking. Phasing MULTIMETER 
#536 


control. 
KIT $12.90 
Wired $14.90 
SIGNAL GENERATOR. =p: “ax 5 on, Reads 0.5 ohms 
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trouble-shooting of TV, FM, AM sets; marker = R-C BRIDGE & R-C-L COMPARATOR 
gen.; 400 cps audio testing; lab. work. 6 fund. #9508 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate to +1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-medulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret- 
mounted coils .slug-tuned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 
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ELECTRO 


world’s first room with walls and 


of light. Square panels are 
ghouse “Rayescent™ light sources. 


By PROF. A. V. J. MARTIN 
Carnegie Institute of Technology 
Pittsburgh, Pennsylvania 


NUMBER of solid materials, des- 

ignated under the general (and im- 

proper) heading of phosphors, have 
the property of producing light when 
submitted to some kind of external 
excitation. They are said to be fluo- 
rescent. The oldest known way of ex- 
citing fluorescence is by means of 
X-rays; using a fluorescent panel, it is, 
of course, the basis of radioscopy. 

Another way uses ultraviolet light. 
A number of solids fluoresce under 
ultraviolet excitation (black light); a 
very common practical application is 
fluorescent lamps, where the electric 
discharge in a’ tube produces ultra- 
violet rays; these rays hit a phosphor 
coating deposited on the inside surface 
of the tube and thereby excite its 
fluorescence. 

A third way uses cathode rays or 
high speed electrons. The familiar 
application is the cathode-ray tube, 
where electrons shot by an electron 
gun hit the phosphor screen and pro- 
duce light at the point of impact. 

The fourth and newest way to pro- 
duce light is to apply a strong electric 
field directly to the phosphor itself; it 
is called electroluminescence. Let it be 
pointed out right now that a strong 
electric field does not necessarily mean 
a high voltage; it can also be obtained 
with a low voltage applied over a 
short distance. 

The theory of electroluminescence 
delves deeply into solid-state physics 
and is in its infancy. It is still a 
matter of widely different hypotheses 
and is highly controversial; at best, it 
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Spectacular applications are in store for the next few 


years, perhaps even including the flat TV picture tube. 


may be said to be a rather hazy guess. 

Fortunately, a large amount of ex- 
perimental data is already available 
and increases rapidly, so that it may 
be hoped that a generally accepted 
and satisfying theory will be developed 


in the near future. Meanwhile, this 
absence of solid theoretical grounding 
does not prevent experimental exploi- 
tation of electroluminescence, and a 
number of interesting applications 
have already emerged, while some new 


ELECTRODE 
PHOSPHOR ———____—__-> 


Fig. 1. Principle of 
luminescent lamp. 
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FOIL OR FLASHED 
METALLIC COATING 


Fig. 2. Glase-hocked lamp construction. 


Fig. 3. Arrangement of Sylvania light. 


CONNECTIONS 


RELATIVE LIGHT OUTPUT 


Fig. 4. Graphs show the variations in the 
relative light output of electroluminescent 
lamps as the input power and the operat- 
ing frequency applied are both increased. 
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EFFICIENCY (LUMENS/WATT) 


930 2 4 6 6 1940 


Fig. 5. Past and expected improvements in lighting efficiency of three light types. 


ones may safely be predicted for the 
near future. 

The first commercial application of 
electroluminescence is the production 
of luminous panels or “lamps.” They 
will serve to illustrate the principles 
involved. Basically, such a lamp is 
simply (Fig. 1) a “sandwich,” the 
luminescent phosphor being placed be- 
tween two conducting plates or elec- 
trodes. This arrangement is very 
similar to that used in a plane ca- 
pacitor, the dielectric of which would 
be the phosphor. In fact, the phosphor 
in an actual electroluminescent lamp 
is a powder suspended or embedded in 
a dielectric substance, either organic 
or ceramic. 

When a dc. voltage of sufficient 
value is applied between the two elec- 
trodes, a burst of light appears in the 
phosphor and dies away after a short 
time, thus exhibiting some remanence 
phenomenon. When the voltage is re- 
moved, the same effects are observed. 
This obviously points to the fact that 
the emission of light depends on the 


Flect 1. 4. 


ent coffee table changes color and brightness. 


variation of applied voltage and leads 
directly to the use of a.c. instead of 
d.c. 

When an a.c. voltage of sufficient 
value is applied to the luminescent 
capacitor, a burst of light occurs for 
each alternation of the voltage. If the 
a.c. frequency is high enough, the per- 
sistence of vision of the human eye 
makes the light emission appear to be 
continuous. 

This is the basis for lighting applica- 
tions of electroluminescence. 


Construction of the Lamps 


Evidently, for the light produced to 
be seen, at least one of the electrodes 
of Fig. 1 must be transparent. Several 
means can be used to this end. The 
simplest is to employ a glass plate 
(commercially produced by Corning) 
bearing a transparent conducting coat- 
ing. Electroluminescent phosphor, sus- 
pended in a plastic binder, is then 
sprayed on the conducting coating. On 
top of this phosphor layer is placed 
another conducting layer, acting as the 


\ 


second electrode of the capacitor. A 
number of processes can be used to 
obtain that electrode, such as flashing 
or evaporating an aluminum film. 
Finally, two contacts are provided, 
generally through silvered areas, to 
allow connection to the two electrodes 
(Fig. 2). 

This basic arrangement lends itself 
to a number of variations. Thus, the 
external conducting coating, or second 
electrode, can itself be transparent 
with the result that the lamp gives off 
light on both sides. 

However, with such a transparent 
second electrode, there is no need for 
the glass base in the usual arrange- 
ment. It can be replaced by any 
conductor, such as a cheap metal, with 
subsequent improvements in the cost 
factor and ruggedness. Such a method 
has been adopted by Sylvania. Fig. 3 
shows the construction of the “Panel- 
escent” lamp. The base plate is made 
of vitreous enameling steel, usually 
20 gauge. It serves as one electrode 
and provides mechanical strength and 
physical rigidity. A layer of solid ce- 
ramic material, similar to white porce- 
lain, is fired onto this base sheet. 
Next, another layer of ceramic is 
applied; it contains the luminescent 
phosphor in suspension. Then a trans- 
parent conducting layer is applied. 
Finally, a protective layer of trans- 
parent glass is added to provide 
insulation and mechanical protection. 
The total thickness of all the layers 
applied to the metal is less than 1/50 
of an inch. 

If an extra protection is necessary, 
the whole lamp may be embedded in 
clear plastic such as Lucite or Plezxi- 
glas. 


Luminous Output 


The luminous output of an electro- 
luminescent lamp increases with the 
applied electric field. In other words, 
a given lamp will have a brightness 
increasing with the applied voltage. 
This voltage is, however, limited by 
the breakdown of the dielectric. Thus, 
one of the sought-after characteristics 


Model room has luminescent walls, ceiling, table, and mural. 
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A clock-radio that employs an electroluminescent lamp dial. 


of the ceramic dielectric was a high 
dielectric strength, the desirable mini- 
mum being on the order of 100 volts 
per mm. Present methods of produc- 
tion make for a nearly equal light 


output, at equal voltages, either for 
an organic or for a ceramic dielectric. 


However, the ceramic shows advan- 
tages in durability and temperature 
stability. 

The transparent second electrode is 
made by spraying the heated phosphor 
layer with a tin salt solution. This 
produces a conductive tin oxide film 
with a light transmission factor of 80 
per-cent or better. 

The light output increases nearly 
linearly with the power consumption 
of the lamp. An interesting fact is 
that it also increases with the fre- 
quency of the applied voltage, this 
time very rapidly, and roughly follow- 
ing a parabolic law (Fig. 4). To 
exploit this property, however, a sepa- 
rate oscillator is needed to feed the 
lamp. 

In the interests of simplicity and 
economy, practical lamps are designed 
to work off the 60-cycle power lines. 
In this case, typical light output is on 
the order of 2.5 footlamberts at 110 
volts and 10 footlamberts at 220 volts. 
This can be compared with the roughly 
40 footlamberts of a television screen 
or the 2000 foot lamberts of a fluo- 
rescent tube. It shows that the elec- 
troluminescent lamp is, for the time 
being, a practical and economical prop- 
osition only when the _ illumination 
levels are low. 

But then, optimism is the keynote 
with Westinghouse, which exhibits the 
diagram reproduced in Fig. 5. It 
shows the improvements in efficiency 
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which have been obtained for the three 
presently available types of lighting, 
namely incandescent, fluorescent, and 
electroluminescent. 

Incandescent lighting exhibits a very 
slow rise towards a practical maxi- 
mum of 22 lumens per watt. 

Fluorescent lighting is presently far 
superior but further radical improve- 
ments are barred, the maximum ex- 
pected efficiency reaching 100 lumens 
per watt. 

Electroluminescent lighting is an en- 
tirely different proposition. While the 
present efficiency is only 10 lumens per 
watt, no theoretical reason limits the 
maximum before 240 lumens per watt, 
which is four times the present effi- 
ciency of fluorescent lighting! 

Long before this figure is actually 
reached, electroluminescent lighting 
will have established itself on the 
market and probably replaced a good 
part of the older fixtures. The service 
technician will then find himself faced 
with rugged and practically unbreak- 
able panels instead of the fragile bulbs 
and tubes of today. Brightness in ex- 
cess of 2000 footlamberts has been 
exceeded in electroluminescence lab- 
oratory experiments. That is, the elec- 
troluminescent panel has already gone 
beyond the surface brightness of a 
typical fluorescent tube. The high 
theoretical efficiency of electrolumines- 
cence is due to the fact that electric 
energy is directly transformed into 
light. In the fluorescent tube, the effi- 
ciency of the discharge used is on the 
order of 50 per-cent only, and there is 
another loss of 50 per-cent in con- 
verting ultraviolet light into visible 
light. In the incandescent bulb, elec- 
tric energy is transformed into heat to 


Electroluminescent panel, a “Sylvatron.” can produce image. 


bring a filament to incandescence. The 
efficiency increases at high tempera- 
tures, but unfortunately the life then 
decreases, because the filament is oper- 
ated near its melting point. 

It must be added that the panel has 
the very practical advantage of being 
an area type of light source, whereas 
the fluorescent tube is linear and the 
incandescent bulb is practically a point 
source. This means that for the same 
level of general illumination in a room 
a bulb will be extremely bright, a tube 
will be bright, and a panel will be 
softly lighted. 


Practical Life and Installation 


Basically, the electroluminescent 
lamp is a capacitor and hence a rugged 
element, electrically and mechanically. 
As with capacitors, the most likely 
cause of failure would be a breakdown 
of the dielectric under excessive volt- 
age. The resulting “puncture” tends 
to be self-healing and leaves a black 
spot on the luminescent surface. Re- 
peated breakdown will reduce the use- 
ful light emitting area and bring the 
light output below a satisfactory mini- 
mum. This, however, should never 
happen if the lamp is operated at its 
standard rating or even with a reason- 
able amount of overvoltage. Under 
these conditions, the useful life is 
thought to be on the order of 25,000 
to 40,000 hours of continuous opera- 
tion, which constitutes an outstanding 
performance when compared to the 
other lighting processes. 

The variation of light output with 
burning time is given by the curve of 
Fig. 6 for the Sylvania lamps. The 
initial light output has been taken as 
100 per-cent reference point. It will be 


37 
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Fig. 6. Variation of light with time. 
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Fig. 7. E. L and light for one cycle. 
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Fig. 8. Color shift multiple cell setup. 


noted that the curve exhibits a marked 
rise of 60 per-cent during the first 
few hundred hours. Then the light 
output tails off gradually towards 100 
per-cent after approximately 10,000 
hours burning time. 


“Panelescent" 


Commercially, “Panelescent” lamps 
are available for 120, 220, and 600 volt 
operation. They operate satisfactorily 
on any a.c. supply with a minimum 
frequency of 25 cps; in particular, 
they can be connected to the 60 cps 
supply. A current limiting device, such 
as a simple resistor, should be inserted 
in series with the lamp to damp out 
any unwanted transients. The curves 
of voltage, current, and light output 
for operation at 60 cycles are given in 
Fig. 7. The burst of light is seen to 
occur for each alternation and is in- 
phase with the power absorbed by the 
dielectric. The phase between current 
and voltage is 80 degrees leading, and 
the luminescent capacitor has a 10 
per-cent leading power factor. Below 
120 volts, the current per square inch 
of lamp is then 0.1 milliampere, which 
corresponds to a wattage of 1.2 milli- 
watts per square inch. The total watt- 
age is proportional to the area of the 
lamp, being, for example, 120 mil- 
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liwatts for a 100-square-inch lamp. 

The light output does not vary more 
than 10 per-cent for temperatures be- 
tween 32° and 175° F. 


Color and Frequency 


Any type of phosphor can be em- 
ployed, so that any color can be 
obtained. Practically, green, blue, and 
yellow are used on 60 cps and can 
be mixed to produce any intermediate 
shade, including white. 

When the frequency of the applied 
voltage is increased, the light output 
increases, and there is a shift in color. 
With certain phosphors, this shift is 
very marked, and the same lamp will 
be, for example, green at 60 cps, and 
blue at 10,000 cps. Notice that an 
increase in exciting frequency shifts 
the light towards shorter wavelengths, 
i. e., higher frequencies. 

Red phosphor seems to be more 
difficult to excite and needs frequen- 
cies on the order of 10,000 cps. 

This dependency of color on exciting 
frequency opens up interesting possi- 
bilities. For example, four transparent 
electroluminescent cells can be stacked 
together one behind the other and 
connected through resonant circuits as 
indicated in Fig. 8. When one varies 
the frequency of the applied voltage, 
the color of the multiple cell changes. 
For example, at 8000 cps circuit L,-C; 
is resonant and the voltage is applied 
across cell 1, which produces blue 
light. At 10,000 cps, circuit L,-C, is 
resonant and cell 2 is excited and 
produces green. At 13,000 cps, circuit 
L;-C; is resonant and cell 3 is excited 
and produces yellow. At 18,000 cps, 
circuit L.-C, is resonant and cell 4 is 
excited and produces red. 


Applications 


The applications of electrolumines- 
cence to lighting, advertising, decora- 
tion, or information are evident and 
are, in fact, already being exploited. 

More exciting are eventual possi- 
bilities, especially in the field of tele- 
vision. It seems that the luminescent 
panel could provide the answer to that 
long-sought goal, the flat TV screen 
with high brilliance. One immediate 
idea, although by no means the only 
or even the best one, would be to re- 
place the continuous electrodes by a 
number of parallel lines, vertical on 
one electrode and horizontal on the 
other electrode. These lines can be 
made of transparent metalizing (Fig. 
9). The vertical lines are switched on 
at point frequency rate and the hori- 
zontal lines are switched on at line fre- 
quency rate. The crossing point of the 
vertical and horizontal line switched 


Fig. 9. Possible arrangement for TV screen. 


VERTICAL LINES ON 
BACK ELECTRODE 


7 


TAL LINES ON 
. FRONT ELECTRODE 


on luminesces according to the applied 
voltage, which is the instantaneous 
video signal corresponding to that 
point. The switching makes the lu- 
minescent point scan the screen. Some 
parasitic effects occur; for example, 
points adjoining the illuminated point 
are capacitively coupled to the signal 
and receive 1/9th of the voltage, giving 
rise to a spurious kind of halo around 
the wanted point. This can be avoided 
by the use of suitable cancelling volt- 
ages of opposite polarities, or more 
simply by keeping the level of the 
spurious light below the threshold of 
annoyance. 

The switching: is the difficult part 
of the idea. Even that can be solved 
by conventional means, using elec- 
tronic delay, phase-, or beam-switch- 
ing. Notice, incidentally, that the 
linearity of the panel scanning would 
be perfect for all practical purposes. 

The next step, to color TV, does not 
seem to be a difficult one to make in 
view of what has been previously said 
about different phosphors and also the 
dependency of color on exciting fre- 
quency. Simultaneous systems can be 
solved at once by the brute force 
method, using several stacked trans- 
parent panels, one for each color. The 
registration of colors would be easy as 
far as the electroluminescent screens 
are concerned. Off-axis misregistra- 
tion effects could be minimized by 
using thin panels. 

Use of a single electroluminescent 
cell of color varying with exciting fre- 
quency would eliminate all registra- 
tion problems. However, in view of 
the fact that the exciting frequencies 
now in use lie in the audio range, the 
switching of color would have to be 
done at a low rate. 

The transition to three-dimensional 
TV does not seem to difficult either, 
since the stacking of a number of 
transparent cells readily provides the 
required third dimension. Simultane- 
ous display of pictures corresponding 
to different depths can be resorted to. 
More economically and less simply, 
some kind of depth scanning and 
switching could probably be used. 

Finally, “3D” and color TV can be 
combined to give the ultimate in enter- 
tainment value. Admittedly a “blue 
sky” or, at most, an advanced labora- 
tory project presently, such a system 
might well be with us much sooner 
than most people think. But the enter- 
tainment field is not the only one 
where such possibilities can be ex- 
ploited. In all probability, they will 
be first used in professional or military 
applications. To give an example, 
“3D”-radar is just behind the door 
(the same door probably bearing a 
large red sign: TOP.SECRET) and 
color-radar for identification or coding 
purposes has already been openly dis- 
cussed. In the same fashion, “3D” and 
color oscilloscopes can and will be 
developed. 

The author wishes to thank Sylvania 
and Westinghouse for the data and 
illustrations on which this article was 
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Alignment 


Midget 
Ratios 


By J. RICHARD JOHNSON 


HERE ARE many small, table- 

model radio receivers that are just 

waiting for a good alignment job to 
restore them to satisfactory operation. 
The owners usually don’t realize how 
easily they can be fixed. In such re- 
ceivers, alignment follows a set pat- 
tern. By featuring “overhaul” or “re- 
juvenation,” the technician can build 
up a profitable adjunct to his ordinary 
run of TV and radio servicing. Let's 
review the highlights of alignment 
problems in “midget” sets. 

Some symptoms of poor alignment 
are not much different from symptoms 
of other receiver defects; but, in most 
cases, you develop a “feel” for mis- 
alignment troubles and can smoke 
them out in short order. A receiver 
has to be severely misaligned to stop 
working altogether. Ordinarily the set 
works, but is subject to weak recep- 
tion, interference effects, or incorrect 
dial readings. Table 1 shows the most 
common symptoms of misalignment. 
Of course, you will run across a few 
cases in which someone has “played” 
with the adjustments and there's no re- 
ception at all. 


1.F. Alignment 


The if. amplifier should be checked 
first because, if it isn’t right, the other 
sections are harder to check. Usually 
there are two i.f. transformers (“coils”) 
and each has two adjustments: pri- 
mary and secondary. Whether the ad- 
justment is a trimmer capacitor or an 
iron-core slug doesn’t make any differ- 
ence. In either case they must all be 
lined up on “the nose”; that is, you 
tune them for maximum output. 

The conventional method is to use a 
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OSCILLATOR TRIMMER 


LF. ADJUSTMENTS 


wnt 


R.F. (MIXER) TRIMMER 


LOOP ANTENNA 
OF PROPER 
INDUC TANCE 


Rapid, simple techniques produce "miracles" for 


small-set owners and profits for technicians. 


Epitor’s Note: If we may invert an old 
adage, many of us have difficulty seeing 
the trees for the forest. TV receivers have 
pre-empted the attention of the service 
technician to such an extent that he 
sometimes forgets that there are other 
trees in the forest—like ordinary AM re- 
ceivers. Yet the latter continue to out- 
sell and outnumber TV sets. With so 
many members of the service industry 
looking for that extra margin of business 
that will assure stability, we hope that 
articles like the one on this page will re- 
vive interest in the neglected broadcast 
receiver. 


signal generator which tunes to the 
if. (with modulation). Don’t worry 
about fancy coupling to the i.f. ampli- 
fier. In most cases you can just lay 
the signal generator leads near the set, 
or connect them to the receiver’s loop 
antenna and still get plenty of input. 
Some technicians like to use a sepa- 
rate loop antenna connected to the 
signal generator, which they couple to 
the receiver's loop. If the set has an 
if. trap, you may have to couple the 
if. signal through a capacitor to the 
grid of the mixer or the i.f. amplifier. 


If you use too much signal, you get 
into trouble with a.v.c. and can’t get 
reliable output indications. In fact, it’s 
best if you can just hear signal from 
the speaker with volume up at the 
start. Then it’s easy to make each if. 
adjustment for maximum signal. You 
can use the attenuator on the signal 
generator to adjust amplitude as nec- 
essary, or you can vary the coupling 
to the receiver instead. 

The frequency of the if. signal 
should be close to rated value, other- 
wise you can’t get good tracking. If 
you’re used to your own signal genera- 
tor, you prohably know how well it’s 
calibrated. Otherwise you can check it 
by beating a harmonic of the interme- 
diate frequency against a broadcast 
station signal. Use another receiver if 
necessary—however, as long as you 
know tHe transmitted frequency of the 
station you’re beating against, it 
doesn’t really make any difference 
whether the receiver is aligned or not 
for this test. For example, if you re- 

(Continued on page 168) 


Table 1. Most common symptoms of misalignment and where to look first for each. 


TROUBLE 
Dial readings incorrect or inconsistent 
Whistles on all stations 
Weak reception 


Sensitivity varies too much over fre- 
quency range 


Interference from off-channel signals 


CAUSE 
Misalignment of oscillator 
Misalignment of r.f. or if. stages 
Misalignment of r.f. or if. stages: weak 
tube, poor antenna 


Poor tracking 
General poor alignment 


Measuring 
Tape Recorder 


and Flutter 


A typical equipment setup for the wow 
and flutter measurements described here. 


By 
RICHARD GRAHAM 


Simple method checks changes in recorded pitch 
by means of an oscilloscope and audio generator. 


in your tape recorder? Probably 

ninety-nine out of a hundred of us 
couldn’t answer this question, except 
to refer to the manufacturer’s original 
claim for the machine. At the mo- 
ment, this figure can probably serve 
only as the low limit for the wow and 
flutter figure for your machine. The 
fact of the matter is that it probably 
is worse now than when the machine 
was factory fresh. This is only natural. 
Everything, including ourselves, wears 
out or needs an occasional adjustment. 
But the important thing here is that 
if you have or can borrow an oscil- 
loscope and an audio signal generator, 
then you can determine the wow and 
flutter figure of your tape recorder. 

Naturally, the method to be de- 
scribed isn’t quite as convenient as 
using a commercially built wow meter 
but, on the other hand, wow and 
flutter measurements aren’t taken 
every day, so a little inconvenience 
can be tolerated. The only other 
alternative is to take your machine 
to a repair shop having a wow meter, 
for which a fee can be justly charged. 


Jin how bad is the wow and flutter 


The wow and flutter figure repre- 
sents a good “figure of merit” of the 
mechanical condition of your machine. 
It will readily indicate any dirt or 
flats on the driving capstan, any loose- 
ness in driving belts or capstan ten- 
sion. Similarly, any varying drag in 
the take-up or spooling motors will be 
reflected in a poor reading. 

This speed variation can usually be 
corrected by cleaning the vital parts 
or an adjustment. However these 
speed variations, which result in wow 
and flutter, can increase in magnitude 
so slowly, that the increasing wow is 
not obvious. When it does become ob- 
vious it will really be bad. 

Wow and flutter are two words used 
to describe the same effect. Basically 
it is a frequency deviation (as com- 
pared to the original recorded fre- 
quency) expressed as a percentage of 
the original recorded frequency. In 
other words wow is: 


Per-cent wow & flutter = 
100 x freq. deviation of a recorded tone 


Average recorded frequency 


Fig. 1. Here is a 
block diagram of the 


equipment setup that 
is employed for the 
wow and flutter meas- 


urements described. 


These frequency variations are quite 
obvious, too—even in the best record- 
ers—including those with a price tag 
of around $1000. For doubters, it’s 
only necessary to record a 1000 or 
2000 cps note from an audio signal 
generator and immediately compare 
the signal from the signal generator 
with that from the recorded signal on 
tape. It will be pretty obvious during 
a listening A-B test that the frequency 
being played back has some wiggles 
that the original didn’t have. 

While wow and flutter have the 
same effect in a recorder, they are 
defined somewhat differently. In gen- 
eral, wow is a frequency deviation 
which occurs at a rate of .1 to 20 
cps, while flutter is at a rate of 20 to 
200 cps. In tape recorder performance 
characteristic data, they are classified 
together with no differentiation be- 
tween them. 

The method of wow and flutter 
measurement to be described is based 
on the fact that in a machine with 
wow (practically all of them) there 
is a frequency difference between the 
signal being recorded and the signal 
being simultaneously played back. See 
block diagram of Fig. 1. This method 
infers, then, that the machine must 
have separate playback and recording 
heads. This is only partially true. 
Separate playback and record heads 
are required, but since waveform is 
not important in this test, the erase 
head can be made to serve as the 
recording head for the purposes of this 
test. This will be the case in the 
majority of recorders since only some 
home-type and professional machines 
feature separate recording and play- 
back heads. 

To make the check, simply discon- 
nect at least one lead from the erase 
head in the recorder and connect the 
audio signal generator across the two 
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erase-hvad terminals. For the re- 
mainder of the discussion, the erase 
head will be considered the recording 
head. The oscilloscope waveforms to 
be observed later will be somewhat 
distorted when using the erase head 
as the recording head because of the 
lack of high-frequency bias, but the 
distorted waveshapes do not have any 
effect on the test or its accuracy. 

Now suppose we proceed to record 
a 750 cps tone from the audio signal 
generator shown in Fig. 1. If the tape 
speed is 7.5 inches per second, then 
each inch of recorded tape will have 
100 cycles recorded on it. For the 
purposes of our discussion, let us 
suppose the record head and the play- 
back head are two inches apart. Then 
if we were recording the 750 cycle 
tone, as before, at 7.5 ips, then the 
tape between the two heads will have 
exactly 200 cycles recorded on it. 

Now let’s turn our attention to the 
scope pattern which can be observed 
as the audio signal is being recorded. 
Fig. 1 shows that the signal being 
recorded is also applied to the vertical 
amplifier of the oscilloscope while the 
output of the recorder from the play- 
back head is applied to the horizontal 
amplifiers of the oscilloscope. This 
pattern will be a familiar Lissajous 
pattern illustrating a phase shift of 
anywhere between 0 and 180 degrees. 
Fig. 2 illustrates the typical patterns 
which might be observed. The pattern 
you will get in this hypothetical tape 
recorder will depend on the frequency 
being recorded and the distance be- 
tween heads. At low frequencies this 
pattern will be essentially stationary. 
Now as the frequency is increased, a 
characteristic of the waveform will 
be noted which is the basis of the wow 
test. The pattern will “rock” back 
and forth, in other words, the phase 
of the signal being recorded is not 
remaining the same as the signal being 
played back. This phase change actu- 
ally indicates an instantaneous fre- 
quency change between the input and 
output. For example, a shifting phase 
shift pattern of 90 degrees means that 
there is, at times, one-quarter cycle 
more actually recorded on the tape be- 
tween the heads as compared to the 
average number of cycles. 

Now let’s get back to the perform- 
ance of our hypothetical tape recorder. 
Suppose at the recorded frequency of 
750 cps, the pattern observed on the 
oscilloscope rocked from a sloped line 
in one direction, to a circle, then to a 
closed line in the other direction, and 
then back again. This would mean 
that a total phase change of 180 
degrees has occurred between the in- 
put and output signals. Since there 
are 360 degrees in one cycle, this 
would mean that there is 180/360 or 
% cycle difference between the aver- 
age number of cycles recorded on the 
tape between the heads and the maxi- 
mum and minimum number of cycles 
recorded in the same distance, due to 
tape speed variations. This statement 
should be studied a bit if you wish 
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Fig. 2. Typical pat- 
terns to be expected 
with the setup of 
Fig. 1. Patterns will 
be stationary at low 


LISSAJOUS PATT! 
SHIFT THEY REPRESENT 
TO THE REFERENCE AT LEFT 


to catch the real meaning of what you 
are doing when you perform this test. 
Since our hypothetical tape recorder 
had 200 cycles of the 750 cycle tone 
recorded on the two inches of tape 
between the heads, it follows that our 
tape speed variation was % cycle out 
of 200 or .25%. This is about par for 
most tape recorders. Expressed as a 
formula, this becomes . 
Per-cent wow= 


100 X Tape speed, ips 
2 X recorded freq. X distance, inches, 
between heads 

This formula is valid only when the 
pattern “rocks” as described previ- 
ously and it gives the total wow and 
flutter present in the machine. Mary 
recorder manufacturers prefer to give 
the r.m.s. wow figures for their ma- 
chines, which is simply the total wow 
figure just calculated multiplied by 
707. 


A triple exposure of the scope during => 
a wow measurement. The audio signal gen- 
erator was stopped when a circle pattern 
was formed. The circle shifted plus and 
minus 90 degrees to form the two lines 
as shown. This audio ¢g 
wen acted and used in Go ow feentin. 


Measuring the exact distance between the 
record head and the playback head. An 
accurate measurement should be made be- 
tween the gaps in the heads. Any error in 
the measurement will show up as error of 
similar magnitude in result obtained. 


When making the test be sure to 
observe the rocking action carefully. 
Failure to observe the occasional, but 
sudden, change will result in a very 
pleasant but untrue wow figure. Com- 
mercial wow meters integrate or sum 
up these occasional wows and indicate 
their presence on a meter. We must 
do this visually. However the method 
is so basic, that it can’t fail to give 
accurate results if the test is per- 
formed with reasonable care. 

Of course, the accuracy of the test 
depends on the accuracy of the num- 
bers used in the formula, which de- 
pends on the accuracy of the measure- 
ment of the distance between the 
recording and playback heads. The 
results also depend on the accuracy 
of the calibration of the audio oscilla- 
tor. The amount of error in these 
measurements will be reflected di- 
rectly as an error in the wow and 
flutter figure just determined. ~i0- 


By 
R. G. JORDAN, wopuk 
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30-Watt Transistor 


Over-all view. Chassis is easily made, yet 
tigid due to use of Ys-inch aluminum stock. 


Simple, well designed hybrid circuit of proven 
performance fully modulates 60-watt mobile rig. 


sistors which will deliver more 

than thirty watts of audio power 
when operated in class B, push-pull 
are available, a transistor modulator 
may be made which is capable of fully 
modulating the largest transmitters 
commonly used in amateur mobile 
service. There are several advantages 
to such a modulator. In contrast to its 
vacuum-tube counterpart, it is far 
more economical of battery power, 
more dependable and rugged, and its 
ability to work directly from a 12- 
volt storage battery allows the use of 


N°: that high-power audio tran- 


a smaller vibrator pack or dynamotor 
to power the r.f. section of the trans- 
mitter. Alternatively, an existing 
power supply may be used to operate 
the transmitter at a higher plate input. 
The saving in total battery drain is 
easily seen when the primary power 
requirements of the transistor output 
stage are compared with the require- 
ments of a pair of 6L6 tubes, to which 
the transistors are equivalent in mod- 
ulator service. When idling, as _ be- 
tween words and syllables, the 6L6 
tubes and their power supply will draw 
six amperes from the car battery, 


Complete schematic and parts list of modulator. 


PUSH-TO-TALK 


RELAY CONTACT 
o_o — 


SN. 


a . § —- MODULATED Hv. 


Rr—330 ohm, 1 w. res. (“Gain Adj.,” see text) 

Re—470 ohm, 2 w. res. 

R:s—470 ohm, I w. res. 

Ri—20,000 ohm, 10 w. res. 

Rs—120 ohm, 2 w. res. 

Re—1 ohm, 1 w. res. 

Cr—100 yufd., 15 v. elec. capacitor 

C:—20 pafd., 500 v. elec. capacitor 

Cs—2 pfd., 100 ». paper capacitor 

Ci — 500 pufd., 2000 v. mica capacitor 

Cs—10 ufd., 600 v. elec. capacitor (not needed 
if transmitter is powered from dynamotor sup- 
ply 

Sr—S.p.s.t. heavy duty switch 


PUSH -TO-TALK RELAY 


cou 

J1r—Two-circuit jack 

Fr—S5 amp. fuse 

Tr—Mic. trans., single-button microphone to 
push-pull grids (Merit A-2918) 

T:—Driver trans., 10,000 ohms c.t. to 2, 4, 8 
ohms (Stancor A-3831) 

Ts—Mod. trans. 5000 ohms c.t. to 2, 4, 8 ohms 
(Stancor TA-17, see text; Merit A-3131; or 
Merit A-3130, to match 807 or 1625) 

Vir—12AU7 tube 

Vi, Ve—“p-n-p” high power audio transistor 
(Delco Radio 2N278. Available from local 
Delco distributors. Specify part #1221071 to 
obtain matched pair with mounting hardware ) 


Mobile 
odulator 


Bie.” 


LZ ((@) ee _— 
\SA 


“est ae 


while a pair of power transistors will 
draw only % ampere. At a power 
output of thirty watts, the tubes re- 
quire 10.3 amperes; the transistors less 
than 4 amperes. This substantial sav- 
ing may be accounted for by the fact 
that the transistors consume no heater 
power, neither do they require an in- 
efficient power supply. 

The modulator described in this 
article was built by W9UKT for use 
with the r.f. unit of a Palco “Bantam 
65” transmitter. To match the 6146 
final in the Palco, it was designed to 
deliver an audio output of thirty watts 
into a 5500-ohm load. With a different 
modulation transformer (see parts 
list) it will work into a load impedance 
of 6500 ohms for use with either an 
807 or 1625 final. A similar modulator, 
which has been in use for several 
months in a 65-watt transmitter of 
WS9PUK’s design, has logged over 400 
contacts to date. The unit as described 
here may be used only in cars having 
12-volt electrical systems in which the 
negative battery terminal is grounded, 
which includes nearly all American- 
made models except a few produced by 
American Motors. 

Although by now most hams have 
built one or more of the many useful 
pieces of equipment which may be 
made from r.f. and low-power af. 
transistors for use around the shack, 
few applications for power transistors 
in amateur work have so far appeared, 
and a word about their unique char- 
acteristics and the precautions to be 
observed in their use is appropriate 
here. The Delco Radio type 2N278 
power transistors used in this modula- 
tor are germanium p-n-p units, in- 
tended for operation from a nominal 
12-volt d.c. source. Being much 
smaller than vacuum tubes of equiva- 
lent power handling capability, yet at 
the same time less tolerant of temper- 
ature rise, they require special pre- 
cautions in regard to cooling. A 
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vacuum tube, which can operate safely 
at higher temperatures, is cooled by 
radiation and convection from: its much 
larger envelope; the power transistor, 
on the other hand, must be cooled by 
conduction into a large metallic sur- 
face called a heat sink which, in turn, 
is cooled by convection and radiation. 
Unlike small hearing-aid type tran- 
sistors, which have insulated cases, a 
power transistor is constructed with 
the collector element at case potential 
to facilitate heat transfer to the 
mounting flange, which is machined 
smocth to provide a close fit with the 
surface of the heat sink. When used 
in other than a grounded-collector cir- 
cuit, a power transistor must be in- 
sulated electrically from the heat sink, 
as will be explained later. Under no 
circumstances should a power tran- 
sistor be operated at full power input 
unless it is firmly attached to a heat 
sink. 

The modulator consists of two 
stages, a 12AU7 push-pull driver, fol- 
lowed by push-pull class B 2N278 tran- 
sistors. Intended for use with a 
single-button carbon microphone, the 
modulator has ample gain and power 
output to modulate a 60-watt r-f. 
carrier 100 per-cent. The 12AU7 tube, 
which is operated from the same plate 
voltage supply used for the r.f. ampli- 
fier, at first seems out of place in a 
transistor modulator; however, its use 
here is desirable because suitable cou- 
pling transformers for it are more 
easily obtained than those required 
for a transistor driver stage. Perhaps 
more important, the tube, which re- 
quires the same warm-up time as the 
final r.f. amplifier, provides valuable 
protection by preventing the instant- 
heating transistor output stage from 
being operated without load either 
during the first few seconds after the 
transmitter is turned on, or in the 
event of a failure of the high-voltage 
power supply during operation. The 
output stage is operated class B for 
maximum efficiency, minimum battery 
drain, and minimum transistor heat- 
ing. The slightly higher low-level dis- 
tortion of a class B stage is of little 
consequence in this application since a 
modulator is always operated near its 
rated power output level. 

In the circuit shown, the transistor 
stage has a power gain of 27 db, soa 
net driving power of 70 milliwatts is 
required for 30 watts of output. This 
level of driving power, plus losses in 
the coupling circuit, is well within the 
capability of the 12AU7, which is oper- 
ated push-pull in class A for low dis- 
tortion. The magnetizing effect of the 
12AU7 plate current is canceled in the 
center-tapped primary winding of the 
driver transformer. To minimize dis- 
tortion in the transistor stage, the 
driver transformer is matched to pro- 
vide a low value of source impedance. 
A small amount of forward bias is 
used to increase the gain of the class 
B transistor stage and to minimize 
crossover distortion in the region near 
0 and 180 electrical degrees in the 
operating cycle. Emitter stabilizing 
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Top view of modulator. Note square mica insulators used beneath transistors. 


resistors, which are necessary in class 
A power transistor circuits to prevent 
thermal runaway under conditions of 
high ambient temperature, were 
omitted from this modulator in the in- 
terest of greater power output after a 
test had shown that the 50 square-inch 
heat sink provided adequate cooling. 
The operating condition considered 
most severe from the standpoint of 
transistor heating results from leaving 
the car in which the modulator is 
mounted standing in the mid-day sun 
for several hours, then commencing 
operation of the transmitter immedi- 
ately upon entering the car. This was 
simulated in the test by heating the 
modulator in an oven to a temperature 
of +160° F., then carrying it to the 
car, where it was plugged in imme- 
diately and operated continuously for 
ten minutes at rated power output 
with no indication of overheating or 
instability. 

If the modulator is to deliver the 
desired amount of output power, it 
must be matched carefully to its load. 
Since the highest peak-to-peak voltage 
which can be developed across the 
primary of the modulation transformer 
is limited to a value somewhat less 
than four times the battery supply 
voltage, the maximum output power 
of the modulator becomes an inverse 
function of its collector-to-collector 
load impedance. When operated in the 
car with the engine running and the 
generator delivering 14.4 volts, the 
modulator will furnish slightly over 
thirty watts of audio power if matched 
to an 8-ohm load. This value of im- 


pedance may be obtained easily by 
using as a modulation transformer a 
heavy-duty public-address output 
transformer which has secondary taps 
at 0, 2, and 8 ohms, and a primary 
impedance equal to the load impedance 
of the modulated stage. The 2-ohm 
tap is connected as a primary center- 
tap, and the 0- and 8-ohm taps, which 
are electrically symmetrical with re- 
spect to the 2-ohm tap, are connected 
to the collectors of the two transistors. 
When the high-impedance transformer 
winding, here used as a secondary, is 
terminated in its rated impedance, the 
transistors will work into a balanced 
8-ohm load. The transformer used is 
a Merit A-3131, which was selected as 
most suitable for this application after 
an extensive search through all the 
available transformer catalogues. The 
Merit A-3130 should be used for a 
better match if an 807 or 1625 is used 
in the modulated stage. 

The modulator is constructed on a 
4%-inch thick aluminum chassis meas- 
uring 4%x11 inches, which provides 
more room than actually needed for 
mounting the parts. However, the 
additional chassis area is desirable be- 
cause it improves transistor cooling, 
and although the shape of the chassis 
may be changed at the will of the 
constructor, its total area should not 
be reduced’ unless cooling fins are 
added. When drilling the mounting 
holes for the transistors, care should 
be taken to ensure that all burrs are 
removed and the surfaces on which 
the transistors will mount are clean, 

(Continued on page 144) 


Bottom view. Relay at right is part of the control circuit. Microphone jack is just 


above relay. Jack added at left is to 
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current during tests. 


By HAL ROSEN 


Two technicians recall some memorable cases and 
discuss the lessons these puzzlers taught them. 


HE YOUNG man entered the store 

and walked familiarly around the 

counter toward the rear, where the 
service department was located. He 
saw Ed, the owner, seated at one of 
the benches and walked over to him. 

“Hiya genius,” he greeted his friend, 
“I got your message that my set’s 
ready.” 

“Ready it is,”” Ed replied, “and a real 
dog it was too. There it is over there.” 
He gestured toward the 27-inch Muntz 
checking out on a bench. “All set to 
go.” 

“Well, what was it,” Jerry asked 
anxiously, “what caused the fuse to 
keep blowing?” 

“Here, let’s take a look at the 
Fig. 1. Defect in the socket of an in- 
terconnecting cable kept blowing fuses. 
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print,” Ed replied as he strolled over 
to the set. 

“Come on now,” the younger man 
pressed him, “you know how many 
hours I spent on that thing before I 
gave up and brought it over to you; so 
don’t keep me in suspense. What was 
it?” 

“My boy,” Ed grinned at him, “there 
are just two rewarding moments when 
you're dealing with a tough dog: one 
is the presentation of the bill (which 
you will receive shortly), and the other 
is relating the step-by-step procedure 
to some other technician. Please don’t 
deprive me of fifty per-cent of my 
pleasure, will you?” 

“All right; all right,” Jerry shook 
his head, “I should know you by now; 
let’s get it over with.” 

“As a matter of fact,” Ed went on, 
“T think I'll have you tell me what the 
trouble was, with just a few leading 
questions.” 

“I spent two days looking for it; 
what makes you think I'll pick it out 
now, Ed?” 

“I have every confidence in you, lad, 
let’s take a crack at it. Here, look at 
the schematic. (See Fig: 1.) High 
voltage comes on and in a few seconds 
the fuse blows. The oscillator is fed 
voltage from ‘B+’ and is oscillating— 
you determined that. You checked the 
output circuit—nothing wrong there. 
You decided the trouble was in the 
high-voltage circuit itself, right?” 

“Right.” 

“You checked every component in 
that circuit; you changed the yoke and 
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the high-voltage transformer; then you 
quit. Right?” 

“Right.” 

“Well, you saved me quite a bit of 
probing by doing all that. Knowing 
that you’re a pretty good technician, I 
assumed all your findings and replace- 
ments were correct.” 

“Were they?” Jerry asked in a 
worried tone. 

“They were,” Ed replied. “Told you 
you're a good man. Now, did you 
notice, each time before the fuse blew, 
the 6V3 would light up overly bright?” 

“No, I didn’t.” 

“You should have. What does that 
indicate to you?” 

“Well,” Jerry replied, “it’s drawing 
too much current, probably conducting 
continuously.” 

“Good. What could cause that situa- 
tion?” 

“Let’s see,” Jerry went on, “if the 
cathode were grounded, with the plate 
at 340 volts, that would do it for sure.” 

“For sure,”’ Ed echoed. “Where could 
it be grounded?” 

“Well, I eliminated the yoke and the 
transformer. What else is_ there? 
Wires, sockets, that’s it.” 

Ed laughed, “yes that’s all that’s 
left, and after carefully checking the 
wiring, I decided it had to be a socket. 
Notice that the yoke is plugged into a 
socket on the main chassis. Notice 
also, the center tap of the power trans- 
former is jumpered to ground in the 
same socket. Now, the red lead from 
the yoke and the ground lead are on 
adjoining lugs. The socket probably 
crystallized between them, allowing an 
arcover, putting the boosted ‘B+’ at 
ground potential. I installed the new 
socket and it’s been playing fine ever 
since.” 

“Now how in the world are you sup- 
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posed to find something like that?” 
Jerry asked. “Why you could spend 
days and days and not know what’s 
causing the trouble.” 

“You find it just the way we found 
this one,” Ed replied, “after you check 
all the usual suspects you start in on 
the unusual ’til you hit the right one.” 

“Yeah, 'til you hit it though, the dog 
can drive you crazy.” 

“That’s true,” Ed nodded, “however, 
this was a rare one; most dogs are not 
dogs at all; the technician makes them 
so. I’ve found there are certain rules 
to follow which will eliminate a good 
percentage of dogs and place them in 
the routine repair category. One of 
the first of these rules is to develop a 
set procedure for each circuit you 
work on. Follow it every time and 
you'll save many hours of hit-or-miss 
troubleshooting. 

“Recently I learned a good lesson 
along those lines myself. A set came 
into the shop with no vertical sweep. 
(See Fig. 2.) I varied the vertical con- 
trols and changed the 6BL7, but there 
was no effect. Now, my system in 
troubles of this type is to feed a signal 
into the grid of the vertical-output 
tube to pin the trouble down to one 
circuit. I do this by clipping one end 
of a .05-sfd. capacitor to any one of 
the 6.3-volt filament connections, and 
the other end to the grid. If I can get 
a certain amount of vertical sweep, 
the trouble is in the oscillator section. 
If I still get none, the output circuit is 
at fault. 

“In the set I was speaking of, I got 
no sweep when I jumpered in my ca- 
pacitor, so I started taking voltage 
checks in the output circuit. The plate 
was high. The cathode and grid meas- 
ured zero volts, which indicated the 
tube was not conducting. Voltage 
checks in the oscillator circuit con- 
firmed this. Everything pointed to- 
ward the filaments, but they were lit. 
Right then and there I threw my sys- 
tem out the window and started check- 
ing parts at random. I went to the in- 
tegrator circuit, then back to the 
oscillator and the output again, ‘til 
finally I got up and walked away from 
it. This, incidentally, is another excel- 
lent rule when you run into trouble 
and start to lose confidence in yourself. 
Walk away from it. Grab a cup of 
coffee. Pull out a book and refresh 
your mind on the theory of the circuit 
you’re working on. Then go back to 
it, rejuvenated and ready to lick it. 
That’s what I did, I started in again 
and, when I came to the filaments, I 
decided to measure them even though 
they were lit. I measured a little under 
4 volts. I soldered both ends of the 
coils, L, and Ly, in the filament circuit, 
and got my 6.3 volts—and, of course, 
my sweep. A poor solder joint added 
enough resistance to the circuit to 
drop the voltage to the point where 
the tube would light, but not quite 
conduct. 

“It took me several hours, instead of 
about ten minutes. It proved a point 
once again: stick to your system, don’t 
assume anything, let your test equip- 
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Fig. 2. Poor solder joint dropped filament voltage. killed vertical sweep. 


ment give you the right answers.” 

“Yes that’s a good idea,” Jerry re- 
plied, “I mean about using the same 
approach every time. I know I waste 
an awful lot of time on sets jumping 
around from circuit to circuit. And 
another thing,” he went on, “I find my- 
self getting lazy when it comes to un- 
buttoning a capacitor or resistor to 
measure it. I wind up working around 
it for hours, chasing down false leads. 
Just as you said, I make a dog out of 
it myself. 

“I did just that about a week ago on 
a 17” Artone I was working on. (See 
Fig. 3.) The complaint was distorted 
sound on medium and high volume 
levels. The video was kind of washed 
out too, and since it was one of those 
stacked ‘B+’ circuits where the i-f. 
voltage is taken off the audio-output 
cathode, I started checking voltages at 
that tube. The plate measured low, 
the screen was OK. The cathode, which 
should have been about 130 volts, was 
50 volts. I measured the grid, which 
calls for 123 volts and got 10 volts. 
That seemed like a good place to start 
resistance measurements, so I checked 
Rs, Co, Ru, Ca, and Rs. All measured 
about right. Then I went into the plate 
circuit and checked the filters and re- 
sistor. Still nothing. I checked the 
cathode resistance to ground to see if 
a high-resistance short might be drop- 
ping the voltage. Everything was nor- 
mal. By then I'd used up quite a bit of 
time and was getting kind of hot under 
the collar; you know that helpless feel- 
ing that comes when you're getting no- 
where with a set.” 

“I know it well,” Ed re: ‘ied, “You 
show me one man in this business who 
doesn’t.” 

“Well when I get it,” Jerry went on, 
“I usually start rechecking what I’ve 
already done. I went back into the 
grid circuit and started unbuttoning 
capacitors and resistors. When I meas- 
ured R=, it was wide open. A new 
330,000-ohm unit cleared up the sound 
trouble and greatly improved picture 
quality. I could have kicked myself 
for being too lazy to open one end the 
first time I measured it. The in-circuit 
check measured the parallel resistance 
through the 180,000-ohm resistor to 
ground, and through the 350-volt ‘B+’ 
supply to ground. It had measured in 
the 200,000-ohm region of the meter, 
near enough to seem that it was OK.” 


“That's another one of my rules,” Ed 
nodded, “if you suspect a part, open 
one end to check it if there’s a parallel 
circuit. Oh, I know they wrap the 
leads around lugs and sometimes it’s 
hard to get to, but do it anyhow; you'll 
save time and grief in the long run. 
Another thing: if you suspect a part, 
such as a capacitor or transformer, 
jump in a new one when you have an 
intermittent condition. It takes only a 
few seconds.” 

“I learned that lesson the hard way, 
too,” Jerry nodded in agreement, “T 
fixed a CBS-Columbia with sound 
trouble that gave me quite a hard 
time. Here, let me pull out the print.” 
He walked over to the schematic file 
cabinet and soon had the one for which 
he was looking (Fig. 4) spread out on 
the bench. 

“When I first examined the set, it 
was smoking and there was no sound. 

(Continued on page 170) 
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Fig. 3. Circuit measurements obscured 
the fact that the circled resistor, when 
measured in the circuit, was defective. 


Fig. 4. Although its resistance remained 
unchanged, altered inductance of this 
grid coil deteriorated sourd output. 


EMOTE-CONTROLLED TV de- 
R vices, model planes, boats, amateur 

equipment and home appliances 
are all relay users. The average service 
technician takes relays pretty much for 
granted, hardly ever expecting them 
to be defective and in need of servic- 
ing. This attitude is not so well founded 
as one might think because, especially 
in remote-controlled TV receivers, re- 
lays sometimes are set to operate at 
critical limits. 

The reader may recall a recent arti- 
cle in this magazine on servicing remote 
controls which dealt with some of the 
radio-controlled TV receivers, such as 
the Motorola and Hoffman models. In 
these sets, relays are actuated by the 
plate current of tubes which, in turn, 
are controlled by preceding stages. It 
may be difficult sometimes to deter- 
mine if the over-all receiver operation 
is at fault or if the relay is marginal. 

Although relays are designed for 
millions of operating cycles without 
failure, there are many different trou- 
bles that can occur. Most defects are 
caused by some failure in another part 
of the set, but sometimes the relay is 
to blame. A short circuit in the “B+” 
supply, for example, can damage the 
relay contacts through which the ex- 
cessive current passes. Mechanical de- 
fects can cause contact or armature 
misalignments and similar troubles. Re- 
placement with the identical relay is 
not always possible; besides, the re- 
lay itself often can be repaired. In 
this article we shall review the basic 


principles of relay operation, describe 
the important mechanical parts, and 
present some data about adjusting and 


repairing these devices. While there 
are some types of relays as small as 
transistors and others large enough to 
control entire power plants, the types 
discussed here will be of the commer- 
cial variety usually found in such 
electronic equipment as remote con- 
trol units and other home devices. 


The Basic Relay 


Fig. 5 shows the basic components 
which every type of relay uses. The 
winding is shown as a single turn of 
wire, but the number of turns depends 
on the input signal which actuates the 
relay. For low-voltage relays, the 
number of turns will be low. For low- 
current applications, such as vacuum- 
tube plate circuits, the d.c. resistance 
of the coil may be as high as 10,000 
ohms. This means many turns of fine 
wire. 

In general, two types of coils are 
used, the voltage and the current-con- 
trol type. For most electronic control 
operations, the voltage type is used 
and that type has rather high resist- 
ance. Some motor-control relays op- 


Fig. 5. Parts basic to electromagnetic 
relays, with input and output circuits. 
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Finding increased use in TV and other home equipment, 
these components must now be handled by technicians. 


erate on 24 volts d.c. or less, and may 
require as much as 0.5 ampere, but 
this type is used only in cable-con- 
nected remote-control units. Power 
relays, such as control remote lighting 
in modern homes, are often also of the 
current type. 

The yoke or heelpiece forms the 
magnetic core of the coil, and attract, 
the armature when current flows it 
the coil. In some relay types, the &i- 
mature is directly connected to he 
contacts, making the entire yoke “hot” 
and requiring insulated mounting. A 
typical example is the inexpensive 
model shown in Fig. 3. 

Most relays have some insulation 
between the armature and the moving 
contact. Contacts are either mounted 
on insulating strips which are attached 
to the armature, or the armature 
simply moves an insulated bushing 
(shown to the left) against a contact 
spring of the unit shown in Fig. 1. In 
Fig. 5 there is a spring against which 
the coil power operates so that, when 
the coil is de-energized, the armature 
and its contact are pulled away from 
the yoke. This spring is often a flat 
piece of metal or a curved leaf but, in 
many relay types, a coil spring actu- 
ally is used. To prevent the armature 
from going too far away from the 
yoke face, there is a backstop against 
which the armature rests when the 
coil has no current. The spring and 
the backstop are vital parts in the ad- 


justment procedure, as will be shown 
later. 

Contacts are another vital spot on 
the relay. The alignment of two con- 
tacts determines the manner in which 
the relay will control the power cir- 
cuit. For example, if two contacts are 
poorly aligned, arcing or intermittent 
contact can occur. If contacts are dirty 
or worn, poor or no connection may re- 
sult. If contacts are damaged due to ex- 
cessive current through them, they can 
sometimes be cleaned and repaired, 
but it often happens that the contacts 
just cannot be used any more and 
either the entire relay or the set of 
contacts must be replaced. 

Relays are designed either for a.c. or 
d.c. While a.c. relays can be used for 
short d.c. pulses, things do not work 
out as well the other way around. On 
a.c., most d.c. relays will either chat- 
ter or fail to pull in at all, since the 
polarity of the yoke piece changes too 
rapidly. For a.c. operation, a copper 
shading ring or similar arrangement is 
used to avoid chatter. 

One of the most popular relay types 
for electronic application is the tele- 
phone type shown in Fig. 6 in some 
detail. Fig. 2 is a miniature variety of 
this relay, and Fig. 4 shows a high- 
reliability type of telephone relay with 
a multiple contact stack. Note that, in 
this latter illustration, the contact 
leaves are split at the ends, providing 
a double contact for extra reliability. 
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“= Fig. 1. The armature of this Pot- 
ter & Brumfield unit moves an insulated 
bushing against the contact spring. 


Fig. 2. A miniature version of the popu- 
lar telephone type of relay for elec- 


In operation, the moving contact 
springs should exert enough pressure 
on either swing to deflect the station- 
ary contact springs slightly. The spac- 
ing of the contacts, the bending of the 
springs and the adjusting of the back- 
up strips of dead, soft brass which are 
sometimes used to maintain proper 
spacing are all part of the adjustment 
procedure described in a later para- 
graph. 

From the operating principles and 
the mechanical construction, it becomes 
obvious that no grease or oil should 
ever be permitted to enter the gap be- 
tween the yoke and the armature. 
Sticking at that point would cause fail- 
ure. Similarly, the armature spring 
should not be either too loose or too 
tight to prevent the full movement of 
the armature. The armature bearing 
must be free of obstruction and, in 
some relays, might even require lubri- 
cation. Dust or dirt in any of these 
spots or in the contact assembly can 
obviously cause defective relay per- 
formance. While some of the military 
type relays are hermetically sealed, 
most commercial types, at best, have a 
removable dust cover. Unfortunately 
on some smaller relays it is possible to 
damage the relay seriously if the cover 
is forced on the wrong way, or if the 
mounting bracket is bent to accept the 
cover. It is important that the deli- 
cate mechanical nature of relays be 
understood before any work is done on 
these devices. 


Common Relay Defects 


In remote-control units of any type, 
relay defects are usually suspected 
whenever the remote control does not 
work at all or if part of it operates. 
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Fig. 3. This Potter & Brumfield unit 
has a “hot” yoke, with the contacts 
connected to the armature. 


= Fig. 4. A high-reliability type of 
telephone relay with a multiple-con- 
tact stack, made by Automatic Electric. 


By 
WALTER H. BUCHSBAUM 
Television Consultant, RADIO & TV NEWS 


The obvious first steps are to check 
continuity between the remote-control 
button and the relay coil it normally 
energizes. In systems using ultrasonic 
or radio link, the reception of the re- 
mote signal should be checked by meas- 
uring grid and plate voltages of the 
control tubes. 

Only after it is established that a 
signal reaches the relay coil can the 
relay itself be suspected. Then it is 
necessary to check the coil continuity 
and the voltage applied across the coil. 
Shorted turns in coils are conceivable, 
but very rare and therefore should not 
be suspected first. The failure of the 
relay may be due to mechanical rather 
than electrical causes. 

If it appears that, with proper coil 
resistance reading and with the cor- 
rect voltage applied to the coil, the 
relay does not pull the armature in, 
gently push the armature towards the 
yoke with an insulated tool while the 
relay is energized. This may be suffi- 
cient to permit the yoke to hold the 
armature or else the armature might 
fall back even though the coil is ener- 
gized. Excessive spring tension may 
be the cause of this defect. In that 


case, if a flat spring is involved, loosen 
the screws holding it; if a coil spring 
is used unhook it. Sometimes the 
spring pressure may be adjusted. Ad- 
justment should be attempted in small 
steps, and then only after the rest 
of the relay parts have been cleaned 
and, if necessary, lubricated. 

Another defect may be failure to pull 
in initially although, once a gentle 
push aids the armature, the yoke will 
hold it in place. In this instance, the 
spring tension may not be too great, 
but some friction may cause the arma- 
ture to move too slowly. Check the 
armature hinges for easy action, pos- 
sibly lubricate lightly with a minute 
drop of fine oil or graphite, but be 
careful to keep oil or grease from the 
contacts and the yoke gap. Occasion- 
ally the mounting bracket or chassis 
has been bent, twisting the relay 
frame so as to increase armature fric- 
tion. In some relays, it is possible that 
the connecting wires might bear 
against some moving part and impede 
the pull-in action. Slightly too much 
spring pressure or too great a gap may 
also cause this type of defect. In the 
latter case, check the position of the 
armature backstop as shown in Fig. 6. 

When the remote-control unit fails 
to shut off or stop operation, then it 
is possible that the relay is stuck in 
the closed position. First check the 
circuits actually controlling the relay 
power and then the relay itself. 
Observe whether the armature drops 
out when no power is applied. If it re- 
mains closed regardless of the coil volt- 
age, pry it off gently and check for 
either a broken spring blade or missing 
coil spring. If the spring is weak, the 
armature may be attracted to the 
yoke when less than the specified cur- 
rent flows through the coil. However, 
even a weak spring should pull the 
armature off when no current at all is 
applied. 

Some relays have a small non-mag- 
netic spacer between the yoke and the 
armature to prevent eventual magneti- 
zation of the armature. Other relays 
avoid this by setting the armature so 
that there is always a small air gap. 
However, some of the less expensive 
relays permit the armature to remain 
in direct contact with the yoke, and 
eventually the magnetization of the 
armature will cause the relay to pull 
in with less than specified current. 
Tightening of the spring tension slight- 
ly is the simplest remedy for this type 
of defect. 

The symptom of failure to shut off 
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can be caused by relay failure even 
though the armature moves correctly 
with current applied. Usually this 
type of defect is limited to one partic- 
ular circuit and means that the con- 
tacts on the relay are stuck together. 
When a short circuit occurs and ex- 
cessive current is drawn through the 
relay contacts, either of two things 
may result: the contact surfaces may 
burn off and afterwards make no con- 
tact or intermittent contact; or else 
the heat of the short circuit current 
may weld the contacts together. The 
repair of burnt or welded contacts 
usually requires that the relay be re- 
moved from the chassis, and that it be 
worked on carefully and precisely. 
Some of the methods possible to sal- 
vage such contacts are given later but, 
if at all possible, replacement of the 
relay is preferable. Often there are a 
set of unused contacts on the same re- 
lay, and the wires can be transferred 
accordingly. Repair of contacts should 
only be undertaken as a last resort. 

To round out the most common relay 
_ failures, we should include the case of 
contacts spaced too far apart or too 
close together. In the first instance, 
the relay may appear to operate only 
after the unit heats up, or not at all, 
on some particular circuit. Occasion- 
ally, contacts that are spaced too far 
apart will are over when the relay is 
actuated or operate intermittently. To 
check this condition, remove power 
and push the armature into position 
while observing the contacts. When 
they are too close, arcing may occur in 
the off position or else, after warm-up, 
the unit may start cycling by itself. 
The best way to determine whether 
the contacts are too close is to com- 
pare their spacing, while the power is 
off, with the spacing of other contacts 
on the same relay. If no other set of 
contacts is on the relay, some experi- 
mentation may be necessary. 

Wrong contact spacing may be due 
to metal fatigue, tampering, or arc- 
ing due to overload. The latter effect 
can either remove or add some metal 
to the contact points. 


Repairing Relay Defects 


Repair of contacts should only be un- 
dertaken after it has definitely been 
established which set of contacts are 


defective and that it is not possible to 
switch the wires to an unused set of 
contacts. Many relay manufacturers 
advise against any tampering with 
contact springs or points, because 
these parts require accurate adjust- 
ment and great care. Contact points 
are usually made of coin silver or 
some special hard, protective plating. 
When this surface is scratched, the life 
of the contact is greatly reduced. 
Bending contact springs also is a deli- 
cate job requiring patience and know- 
how. Adjustment.of the gap or arma- 
ture travel similarly is likely to change 
the specified performmance of the relay, 
and can result in damaging it or short- 
ening its life. We therefore present the 
following relay repair methods for use 
only when a replacement unit is not 
readily available and when the techni- 
cian is prepared to do a careful, pa- 
tient job. 

To clean contacts which appear to 
be dirty, use regular cleaning fluid or 
contact cleaner of the type used in 
tuner servicing. Pass a soft cloth or 
fine brush between the contact area 
after saturating it with cleaning fluid. 
Never use a file or sandpaper to clean 
relay contacts. 

In the case of burned contacts, it 
may be necessary to pry them apart 
gently before cleaning can be started. 
To remove the charred metal and pro- 
duce a good contact area, insert a 
piece of crocus cloth between contacts 
and gently rub it first against one side 
and then the other. As soon as the 
crocus cloth shows bright metal de- 
posits, stop. Before attempting to 
space the cleaned contacts, observe 
their operation both when pushing the 
armature in manually and when power 
is applied. 

Adjusting contact arm spacing is a 
delicate job even for the relay expert. 
The technician can only do an ap- 
proximate job unless he has the neces- 
sary service data, gauges and bending 
tools. Fig. 7 illustrates the use of duck- 
billed pliers in bending a contact 
spring. Gradual bending with only a 
very slight radius is required, since 
springs break easily when bent sharply. 
Many of the more expensive relays, es- 
pecially telephone types, have a dead 
soft back-up piece underneath the 
actual spring; and it is this piece 


Fig. 7. Technique for bending a contact spring with the duck-billed pliers. 


rather than the spring itself that 
should be bent. On other contact arms, 
this adjustment is best achieved by 
slightly bending the spring leaf at 
several places, thus distributing the 
bending pressure. In general, the cor- 
rect gap in the off position is a- con- 
tact spacing of at least 1/32 inch for 
most 117-volt circuits. 

In the actuated position, the moving 
contact arm should not only touch the 
stationary part, but actually bend the 
stationary spring arm slightly. The 
bending action serves to wipe the con- 
tact a little, assuring good connection. 
Some relays use pin hinges, while 
others use a simple V hinge to mount 
the armature. When these hinges get 
dirty and stick, the relay can become 
defective as noted earlier. This condi- 
tion can usually be cleared up by 
cleaning and possibly lubricating these 
points. Lubrication is frowned on by 
some relay manufacturers; however, 
in relays which are not of the continu- 
ous-operation type, some graphite on 
the hinges may be sufficient to insure 
operation for another year or more. 
No relay parts should be lubricated 
other than the hinges, and those only 
after cleaning them fails to restore 
proper operation. 

Spring tension adjustment is again 
a very tricky job and should be done 
only as last resort. If the spring is 
broken, a direct replacement should be 
ordered if at all possible, else it may 
be simpler to install a new relay. Tak- 
ing a spring from another relay, even 
one that has similar electrical specs, is 
not usually successful. In any in- 
stance where use of a new, untried 
spring is unavoidable, be sure to check 
relay operation at least a few dozen 
times. When a separate backstop is 
used, as in Fig. 6, excessive spring 
tension will result in no pull-in, but, 
in models where the force of the con- 
tact springs serves as backstop for the 
armature, excessive tension can de- 
form these contact springs. When a 
coil spring is replaced, its tension can 
be increased by shortening it and pull 
reduced by adding wire connecting 
links. It is usually simpler to start out 
with a spring which is too long and 
which is then shortened in half-turn 
steps until it appears that the tension 
is just right. Flat springs cannot usu- 
ally be replaced by anything except an 
exact duplicate, because they are 
formed and tempered to fit just one 
model of relay. 

When relay chatter is due to exces- 
sive travel of the armature, it may 
be possible to adjust the backstop. 
This should be bent so that, in the 
unenergized position, the armature in- 
sulator rests slightly against the con- 
tact spring stack. The customer should 
realize that the relay is a component 
somewhat like a transformer or a 
tube in one important respect: often 
the simplest repair is to replace it. 
When the correct replacement is not 
available, servicing a relay can be 
done, but great care should be exer- 
cised in handling the delicate mechani- 
cal adjustment. 
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The completed stabilized stro- 
boscope is built in a 6”x6”x6" 
box, with the SN4 strobe lamp 
in a small 2”x2”x5”" box shown 
at right. This arrangement 
permits use in tight places. 


NYONE who has used a flashing 
JU s:ov0scope to “freeze” repetitive 

action need not have the advan- 
tages of the instrument explained in 
detail, and for the average use in study- 
ing the motion of motors, fans, turn- 
tables, etc., the simple circuits pub- 
lished in the past serve quite well. Our 
aim was to check instantaneous and 
slow speed variations in film and tape 
recorders and after building one of the 
aforementioned instruments,’ we found 
a certain amount of hunting and creep- 
ing when viewing synchronous motors. 
Probably a number of causes combined 
to aggravate matters, such as varying 
line voltage, irregularities in gas den- 
sity within the oscillating strobe tube, 
rectifier and filter capacitor defects, 
and poor supply regulation. 

After replacing a number of parts 
to see if any improvement could be 
effected, with no positive results, we 
decided on a basic change in the cir- 
cuit design. Originally the strobe tube 
(1D21-SN4) was used as a variable- 
frequency relaxation oscillator and, as 
such, seemed to be vulnerable to every 
slight variation in the accompanying 
circuitry. 

At the suggestion of a friend who 
had experimented with multivibrators 
and recommended a circuit previously 
published in this magazine, we decided 
that here was a more ideal method 
of pulsing our flashing light, although 
this would take some additional parts. 
Fortunately our 6"x6”x6” box was over- 
size for the original circuit; a slightly 
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Stroboscope 


By MORRIS DOLLENS 


Unit with enough stability to permit checking 


speed variations in film and tape recorders. 


larger one would make assembly easier, 
especially if an isolating power trans- 
former is desired, but there seemed to 
be little need for this, as no part of 
the circuit ever is connected to any- 
thing external. A 6-volt midget trans- 
former supplies the heaters and this 
might be replaced with a small radio 
output transformer to step down the 
117-volt a.c. to operate the heaters. A 
test under actual load would tell if 
the transformer would put out under 
the small .45 ampere load. We have 
several others in use this way, with 
good results; using the universal type 
allows the voltage to be adjusted. The 
tube types might be altered to allow 
series wiring direct from the 117-volt 
line, if desired. 

The voltage doubler puts out about 
260 volts d.c., varying somewhat at 
different flashing rates. Of course, a 
standard power transformer rated at 
250-300 volts at 100 ma. would allow 
a conventional full-wave rectifier tube 
circuit and might prove more satisfac- 
tory, especially in voltage regulation, 
but a bigger box would be necessary 
and the added weight would be con- 
siderable. Hence the accompanying 
circuit design, to fit into our original 
box, was adopted. 

In action, the multivibrator V; gen- 


erates a square wave. The small .001 
“fd. coupling capacitor C. passes only 
the high-frequency components result- 
ing in a short pulse amplified by the 
6C4 tube Vs, which through transformer 
T, and coupling capacitor C,, triggers 
the firing of the 1D21 strobe tube at 
each cycle. The 0B2 voltage-regulator 
tube assures a fairly constant plate 
supply to the multivibrator, resulting 
in a much more stable operation than 
is obtainable with a simpler circuit. 

As seen in the interior photos, two 
144" hard aluminum sheets have been 
mounted behind the front panel and at 
right angles to each other, about 1%” 
from the bottom and back walls, allow- 
ing this space for terminal boards 
holding most of the smaller compo- 
nents. If it is necessary to use thinner 
metal, mount a pair of brackets from 
the top corners of the front panel to 
the top of the back panel. 

The main central space holds the 
three small tubes, midget heater trans- 
former, voltage doubler selenium rec- 
tifiers, and capacitors. On the front 
panel are mounted the coarse and fine 
tuning potentiometer controls, the 4- 
circuit Jones socket, and the power and 
range selector switches. The back inte- 
rior panel holds the three sockets, one 
9-pin and two 7-pin miniatures, a 6- 
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Left oblique view clearly shows 


Wiss 


the upright panel that holds the heater trans- 


former and the mounting board with its resistors and capacitors. The selenium 
rectifiers may be seen near the bottom of the panel while the fuse is mounted 
directly in front of the rectifiers. The two frequency pots are also visible. 


Complete schematic Gingram and part lsting fer tho stabilised strobe unit 
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Rr—100,000 ohm pot 

R:—20,000 ohm, 2 w. res. 
Rs—10,000 ohm, 2 w. res. 
Rs—10,000 ohm pot 

Rs, Ru-—400 ohm, 2 w. res. 

Re, Rus, Ro—3000 ohm, 2 w. res. 
Rz, Re, Ru, Ra—S1 ohm, ¥2 w. res. 
Ro, Rw—500,000 ohm, 2 w. res. 
Ru—1300 ohm, 1 w. res. (see text) 
Ris—100,000 ohm, Y2 w. res. 
Ru—I1 megohm, 2 w. res. 
Ruw—50,000 ohm, 2 w. res. 
Rx—350,000 ohm, 1 w. res. 
Rzr—12,000 ohm, I »w. res. 
Rzz—3000 ohm, 10 w. res. 
Riz—1000 ohm, 2 w. res. 

Rz;, Res—10 ohm, 1 w. res. 

Cz, Ce—.03 ufd., 400 v. capacitor 


hae 


Cz, Cir—.1 pfd., 400 v. capacitor 

Cs—.02 pfd., 400 v. capacitor 

Ce—.001 yfd., 400 ¥. capacitor 

Cr—8 ufd., 450 v. elec. capacitor 

Ce—10 ufd., 25 . elec. capacitor 

Co, Cu—.01 pfd., 400 ». capacitor 

Cu—!1 yfd., 600 v. capacitor 
Ca-Cu—20/20 pfd., 450 v. elec. capacitor 
S:—D.p.d.t. switch 

Sr—S.p.s.t. switch 

Fir—1 amp fuse 

SR:, SRe—100 ma. selenium rectifier 
T1r—Interstage trans, 1:2 or 1:3 ratio (see text) 
Te—Fil. trans., 6.3 volts @ 1 amp. 
Vr—12AT7 tube 

Ve—OB2 tube 

Vs—6C4 tube 

Vi-—1D21/SN4 strobe tube (Sylvania) 


point terminal strip, and a terminal 
board, which could be replaced by two 
10-point terminal strips mounted about 
two inches apart. A 1%” 6-32 screw 
through the back of the bottom panel 
acts as a leg to hold the base plate 
off the bottom wall of the box. 

Under the bottom chassis plate are 
Cu, a small terminal board, and the 
midget coupling transformer. In mount- 
ing the bottom plate, be sure to allow 
room for this last item, as a substitute 
transformer may take more room than 
the original one. 

Switch S, changes the range of flash- 
ing rate, and potentiometer R: adjusts 
for coarse frequency control, while a 
finer adjustment can be made with R,. 
The OB2 tube holds the 12AT7 plate 
supply to around 105 volts, and could 
be replaced with two in series if using a 
power-transformer with a higher supply 
voltage. The value of Ru may have to 
be changed depending on the supply 
voltage and should be adjusted to great- 
est brilliance of the VR tube when the 
load is lightest; that is, when the flash- 
ing rate is slowest. Adjust R. so that 
the VR tube stays lit even under heav- 
iest load while the strobe unit is set for 
fastest flashing rate. 

The coupling transformer, T; in our 
model, is a midget surplus 400-cycle 
power transformer with a 110-volt pri- 
mary and two 141-volt secondaries in 
series. This boosts the pulse voltage, 
and allows transposing the secondary 
if necessary for proper phasing, as the 
1D21 flashing grid requires a negative 
pulse to trigger it. Undoubtedly a small 
1:3 step-up interstage audio or push- 
pull driver transformer would serve as 
well. At the plate voltage applied, it 
was not possibie to obtain a high enough 
pulse output voltage from the 6C4 to 
operate the strobe tube without this 
transformer. 

The strobe tube is mounted in a 
home-built box, approximately 2” x 2” x 
5”; an Amphenol 4-prong tube socket 
and cap are attached to the bottom end 
with a few dabs of solder. Flezi- 
Mount and Channel-Lok supply alumi- 
num boxes this size. With the difficulty 
of aluminum soldering, the socket would 
have to be attached with a tube mount- 
ing ring. A bulls-eye lens is clamped on 
the outside of a 1%” diameter hole op- 
posite the strobe tube lighted area, pro- 
jecting a lighted spot a foot or two 
away and obstructing the view much 
less than the usual large reflector. The 
box and socket are connected to the 
power supply box by a 4-wire cable and 
male Jones plug P-304-CCT, fitting into 
a female Jones chassis socket S-304-AB. 

Labels were typed on cream-colored 
masking tape, twice over for a heavier 
impression and covered with transpar- 
ent cellophane tape, the combined tapes 
stuck to a scrap of glass sheet and 
trimmed with a razor blade, and then 
stuck on to the metal box. Decals would 
serve as well, if available, and look a 
bit more professional. A plastic handle 
on top facilitates carrying the unit. 

We decided that calibration was not 
necessary for our use, as for checking 
we had synchronous motors and ma- 
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Back view shows upright chassis panel with tube sockets and 
terminal board. The 12AT7 socket is at the center. while the 
OB2 socket is at the top left with the 6C4 socket just below. 
The capacitor across the strobe tube is at the bottom of photo. 


chines which ran at 24 and 30 revolu- 
tions per second to check our most de- 
sired frequencies and some multiples 
and fractions. Other users of this cir- 
cuit may desire dial markings to deter- 
mine number of revolutions. A simple 
method of calibration, using a phono- 
turntable strobe disc, was described 
recently’. A calibrated audio oscillator 
and oscilloscope would enable compari- 
sons to be made. Small synchronous 
motors offer constant speeds, although 
they are not usually on hand in most 
home workshops. Even without cali- 
bration, the stroboscope is extremely 
useful in checking for instantaneous 
speed variations in sound movie projec- 
tors and cameras. 

On tape recorders, an easy method is 
to take a two-foot length of 8 mm 
movie film, trim off a bit of the unper- 
forated side to one fourth inch with a 
ruler and razor blade, splice into a loop, 
and run through the tape feed; the per- 
forations will go by at about 26 per 
second at 3.75 ips, and at about 52 per 
second at the 7.5 ips speed. If the per- 
forations tend to catch on the machin- 
ery, producing their own irregularities 
of motion, a more satisfactory but ex- 
pensive material is the special tape sold 
by some camera stores with strobe 
stripes printed on the back, used nor- 
mally to synchronize home movie pro- 
jectors with tape recorders. 

Other types of machines, such as 
those with reciprocating parts as clip- 
pers and razors can be stopped in mo- 
tion. But a better way of analyzing 
movement is to set the strobe a little 
fast or slow, so that the apparent mo- 
tion of the object being examined is 
slowed down to a crawl. We found that 
our jigsaw was bending the blade on 
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the up-stroke, resulting in premature 
breakage, a situation corrected by ad- 
justing the return spring. 

For some of these latter simple an- 
alyzing jobs, a simpler strobe circuit 
would suffice, but we felt that it was 
worth the time and materials to build 
this more stable stroboscope which 


Bottom view of chassis shows the midget coupling transformer 
which is used to boost the pulse voltage and allows trans- 
posing the secondary if necessary for proper phasing to 
the strobe tube. Small terminal board is also seen here. 


would cover our more exacting require- 
ments. 
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Right oblique view shows horizontal and upright chassis panels and the compact 
placement of parts. The 0B2 and 6C4 tubes may be seen as well as some of the 
parts on the front panel. Capacitors C.: and C.; are on the horizontal panel. 


Fig. 1. Details of the author's version of the multi-purpose probe, fully assembled. 


By BOB RUSSELL 


who wisely commits himself to 
getting the most use he can out of 
his oscilloscope, runs into the same 
problem: depending on the circuit in 
which he is applying the scope, he may 
need any one of several different types 
of probes. In some instances, the scope 
will be used direct. For certain align- 
ment applications, a simple isolating 
resistor is advisable. A low-capacity 
isolating probe is preferred in certain 
other circuits that may be detuned or 
otherwise disturbed when the input 
capacitance of the scope is shunted 
across them. At least one type of de- 
tector probe will generally be desired. 
Before the technician is finished, he 
may find himself equipped with an im- 
pressive array of probes that may seem 
to be more of a hindrance than a help. 
Aggravating the problem is the fact 
that, during a single troubleshooting 
sequence, it may be necessary to go 
through the business of changing 
probes more than once. The only solu- 
tion seemed to be, instead of a set of 
probes, a single probe with the features 
of a whole set built into it. This solu- 


yo or later, every technician 


A single housing, 


carrying several switch-selected 


circuits, eliminates the bother of probe changing. 


tion could also be applied to the 
v.t.v.m. or other meter, as well as to 
the oscilloscope. A single probe case 
that actually will house several differ- 
ent probe circuits, any one of which 
may be selected at will, was success- 
fully built. 

As shown in Fig. 1, a probe casing 
6 inches long has mounted to it a ro- 
tatable head that can be turned to 
select any of the available operations 
built into the probe. The author's ver- 
sion is a 5-position probe. Other build- 
ers may wish to vary probe length to 
accommodate their own circuits. In the 


body he was able to accommodate the 
circuits for the various probes shown 
in Fig. 2. 

Values are shown for most of these 
circuits. Complete values are not given 
for several reasons. Sometimes they 
will depend on the characteristics of 
the scope. Also, different sources de- 
scribing basically similar probes will 
give different sets of values. Still more 
important, the individual constructor 
will decide for himself exactly how 
many probe circuits he wants to in- 
corporate in the single body and which 

(Continued on page 134) 


Fig. 2 (left). Probe circuits used by the author. Other constructors may use other combinations. 
Fig. 3 (cen‘er). Detail of plastic parts used in constructing the main portion of the probe body. 
Fig. 4 (right). Detail for the switch-selecior assembly and the rotatable probe head. 
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NE of the most recent additions to 
Heath’s line of high-fidelity kits is 
the W-6M power amplifier. If you 

are looking for a unit that will give 
you a lot of “sock,” this certainly 
qualifies as one of the best on the mar- 
ket today. 

One of the most unusual features of 
this power amplifier is that it uses the 
relatively new silicon rectifiers con- 
nected as a full-wave voltage doubler. 
They provide exceptionally good “B+” 
regulation thus contributing to very 
low harmonic and intermodulation dis- 
tortion. 

The circuitry of this power amplifier 
is simple and straightforward. A 
12AU7 tube is used with one of its tri- 
odes as an input stage while the second 
triode operates as a phase splitter. 
The push-pull signal is then fed into 


Using 6550's in push-pull, this power amplifier 
kit will push out 70 watts of good, clean audio. 


the grids of a 12AX7 push-pull ampli- 
fier stage which, in turn, feeds a 12BH7 
cathode-follower driver stage. Cathodes 
of this tube are then direct-coupled 
to the 6550 output tubes operating in 
class AB. 

Variable damping is provided by 
means of a control mounted directly on 
the front panel. This control is a 
dual pontentiometer connected in the 
negative voltage-current feedback 
paths. As the control is rotated, the 


ratio of voltage feedback to current 
feedback changes, thereby changing 
the effective internal resistance of the 
amplifier and hence the damping fac- 
tor. At the same time the total amount 
of feedback remains constant. This de- 
sirable condition holds for all load 
impedance taps. A “quick change” plug 
and receptacle are provided, for select- 
ing the desired impedance taps on the 
output transformer. At the same time, 
(Continued on page 124) 
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A silicon rectifier type power 
supply with exceptionally 
good regulation is one reason 
for extremely low distortion. 
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The “Picture Pilot.” an 
optional extra, is a 
carrier-current, dual- 
function remote control. 


New 


Westinghouse 


TV Circuits 


Features include a new fine-tuning technique, 


automatic fine tuning, and a simplified remote 
control device that operates on carrier-current. 


ITH TV receivers well out of the 

novelty stage, manufacturers have 

had to face up to the same prob- 
lem that eventually confronts every 
consumer-goods industry : how does one 
persuade people to discard satisfac- 
torily functioning equipment, replacing 
it with newer versions of the same 
thing? The new models, of course, 
must be dressed out with secondary 
“deluxe” features, not previously avail- 
able, to entice the consumer. The prin- 
cipal “extra” of this type with the TV 
receiver of today is the remote-control 
device. 

With remotely controlled receivers 
available from so many manufacturers, 
it is inevitable that a certain amount 
of similarity should begin to develop 
among all units. Nevertheless, West- 
inghouse engineers have managed to 
come up with a simplified remote de- 
vice that merits special comment. In 
the process, they have introduced some 
complementary changes in the design 
of the receiver itself that are worth 
special attention. 

A problem of no small import in 
achieving a truly convenient remote 
unit is that of providing accurate 
tuning. What good is accomplished, 
after all, by providing a means of 
coarse channel selection if the user 
must go to the set anyhow to clear up 
distortion in the picture or sound 
caused by mistuning? Yet this often 
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happens, since remote fine tuning is no 
easy matter to arrange. A variable 
capacitor of very low value is the usual 
means of providing fine tuning: the 
sheer cable capacitance involved in 
placing this facility at some distance 
from the tuner oscillator is a forbidding 
problem. However, a new tuner by 
Standard Coil incorporates a useful de- 
velopment: the circuit is so designed 
that a variable resistance rather than 
a capacitance is used to vary oscillator 
resonance. 

Using this tuner, the Westinghouse 
“Deluxe” line of receivers enables the 
use of a simple potentiometer, at some 
distance from the receiver, for accurate 
tuning. Going one step further, the 
designers of the set have taken ad- 
vantage of the principle on which the 
tuner operates to incorporate a type of 
automatic frequency control circuit on 
the main chassis. This Automatic Fine 
Tuning feature, as it is called, has been 
included in the manufacturer’s “Cus- 
tom”’ receivers. 

With the fine-tuning problem thus 
out of the way altogether, the remote 
unit can be relieved of one more task. 
The result is the “Picture Pilot” re- 
mote control, available as an extra 
accessory for the “Custom” sets. It 
provides only two functions—simple 
channel selection and sound muting— 
in a relatively simple-to-use, uncem- 
plicated way. It also presents an inter- 


The “Athens,” in the Westinghouse custom TV line, provides 
push-bar channel selection along with automatic fine tuning. 


esting compromise between the two 
general classes of TV remote-control 
devices in widespread use, the cable- 
connected ones and the completely 
wireless units. Operating as a carrier- 
current transmitter, it need only be 
plugged into the power outlet nearest 
to the user. In this way, there is no 
inconvenient or movement-restricting 
cable between the viewer and the set. 
Wherever the viewer chooses to locate 
himself within reasonable range of the 
TV receiver, he only has to plug into 
the nearest available outlet to power 
the control, which then also uses the 
power line to send signal to the set. 

In Electrical Fine Tuning, as it is 
being called, a fixed capacitor is 
shunted across the tuner oscillator 
tank circuit in place of the usual fine- 
tuning capacitor. A parallel combina- 
tion of a crystal diode and a potenti- 
ometer is placed in series with this 
capacitor to provide effective control 
over its current. The three elements to 
which reference is made are shown as 
Cs, Rs, and the diode in Fig. 1B. To 
trace the operation of this arrange- 
ment, however, we start with the 
simplified circuit of Fig. 1A. 

Across the oscillator tank of Fig. 1A, 
we find C; in series with R,. The func- 
tion of any capacitor in an a.c. circuit 
depends on the current passing through 
this capacitor and the effect the ca- 
pacitor has on that current. If all cur- 
rent through the capacitor can be cut 
off, as when the component becomes 
open, the unit is effectively removed 
from the circuit. Thus, by placing Ri 
in series with C,, we can provide a way 
for very nearly taking C, out of the 
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circuit, electrically speaking, by using 
the maximum resistance of the control 
in series with it. If the control is 
rotated to its minimum position, how- 
ever, C: is fully effective. Since the 
setting of R; determines the effective 
capacitance of C; across the oscillator 
tank, it provides us with the basic 
technique of being able to vary fine 
tuning without directly varying a ca- 
pacitor. 

Any device placed in series with the 
capacitor that controls the current 
through it may be used in an applica- 
tion of this sort in place of the resistor. 
In Fig. 1B, a crystal diode is used. 
Momentarily ignoring the presence of 
R; in the circuit, we can see that, once 
the circuit goes into operation, the 
diode will act as a half-wave rectifier 
for the oscillator output. This will hold 
true only briefly, however; for this con- 
duction of the diode will quickly charge 
C: Fully charged, C: now places a 
negative charge on the anode of the 
diode. Since the diode can only conduct 
when its anode is more positive than 
its cathode, it is cut off. This prevents 
current flow through C,, effectively re- 
moving it from the circuit. 

By bringing the potentiometer back 
to the circuit, this time as R:, we pro- 
vide a discharge path for the capacitor. 
Varying the control also varies the time 
constant of R.C,. This is another way 
of saying that we vary the degree to 
which C, will be permitted to discharge 
during those alternate half cycles when 
the diode will not conduct in any case. 
Thus we vary the cut-off voltage 
applied by the capacitor to the diode 
during positive half cycles, and now 
have a means again for regulating cur- 
rent through the capacitor. 

One may wonder why it was neces- 
sary to complicate the circuit by intro- 
ducing the diode when the variable 
resistor, which is used nonetheless, 
could have provided the desired control 
by itself. However, having a diode 
about, whose degree of conduction may 
be varied by the application of a volt- 
age, turns out to be quite handy when 
Automatic Fine Tuning must be ap- 
plied. Before that is discussed, how- 
ever, a simpler refinement may be 
added to the circuit of Fig. 1B: by 
shunting another potentiometer across 
the receiver-located fine-tuning control 
(R.), a remote fine-tuning unit is ob- 
tained. This may be done conveniently 
through a remote socket located at the 
receiver. Since there will be inter- 
action between these two controls in 
parallel, Westinghouse recommends 
placing one in mid-position when the 
other is to be used. 

The “added control” of Fig. 1B need 
not be confined to a resistive control. 
As already noted in passing, a voltage 
introduced at this point, effectively 
across the diode, can bias the crystal 
so that it is cut off altogether, or this 
voltage can establish varying degrees 
of conduction. An AFT (Automatic 
Fine Tuning) circuit, shown in Fig. 3, 


that, without benefit of the fine-tuning 
circuit, it tends to run too high in fre- 
quency, we have the starting point for 
automatic correction. Then, by shunt- 
ing additional capacitance across the 
oscillator tank to the degree that it is 
needed, the oscillator can be tuned 
down until it is correct in frequency. 
To provide the voltage that will effec- 
tively produce this capacitance varia- 
tion, a circuit is used whose operation 
depends on differences that may be 
sensed in the video detector and ampli- 
fier stages which, in turn, depend on 
whether tuning is correct or incorrect. 

Let us begin with the case where the 
receiver, tuned to an inactive channel 
with its oscillator running slightly high, 
is suddenly switched to an active chan- 
nel. Normally, the sound i.f. in this 
receiver should be 41.25 mc., and would 
occur toward the bottom of the right- 
hand slope of the if. response curve 
shown in Fig. 2A, just above the trap- 
ped-out frequency of 41 mc. The video 
i.f., normally 45.75 me., would fall at 
about the center of the left-hand slope, 
and is also shown in Fig. 2A. 

With the oscillator running too high, 
however, the beat frequencies will also 
be high. Let us say that the oscillator 
is 1.5 me. above the desired frequency. 
The sound if. will then be 42.75 mc. 
and will occur high up on the curve of 
Fig. 2A. The video i.f. will be 47.25 mc. 
Also moving to the left, as the curve 
is drawn, it will drop down the left 
slope, effectively being attenuated out 
of action. With this signal lost, there 
can be no beat between it and the 
sound i.f., thus no 4.5-mce. intercarrier 
signal is developed. However, the 
42.75-me. sound i.f., of very great am- 
plitude, will be rectified by the video 
detector of Fig. 3. 

Since this detector is AM-sensitive 

(Continued on page 138) 


TO ADDED 
CONTROL 


Fig. 1. The basic fine-tuning circuit. 


Fig. 2. Curves showing behavior of the 
automatic fine-tuning circuit (see text). 
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is used in the receiver to develop such 
a control voltage. 
If the tuner oscillator is adjusted so 


Fig. 3. Partial schematic showing the 
principal automatic-tuning circuits. 
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Fig. 1. Front and rear views of the 
stereo control unit described below. 


By 
IVAN FLORES 


Stereo 
Control 
Center 


Only two controls to set up proper stereo inputs, connect 
speakers, turn on equipment, and provide gain adjustment. 


HEN the author first arranged his 

equipment for stereophonic opera- 

tion, it was surprising how much 
trouble it was to get it set up properly. 
This is especially true if the equipment 
is not exactly centered between the 
two speakers. And how often is it 
possible to place it thus? It may not 
be a convenient arrangement for asso- 
ciated equipment, or your wife might 
object to this location. 

At any rate, to balance a stereo sys- 
tem, it is necessary to adjust the vol- 
ume of one of the two channels, step 
back to a central listening position, 
notice which side is louder, and return 
and re-adjust one channel. This is the 
procedure if the program material is 
of about equal volume on both chan- 
nels. Sometimes a stereo broadcast is 
tuned in while the selection is in prog- 
ress or during a solo. It is almost 
impossible to know just how to bal- 
ance the two outputs in such a case 
as this. 

Just suppose, after getting all set 
up, someone complains that the vol- 
ume is too loud! Both channels must 
be reduced equally. This means an 
entirely new balancing procedure. 
When the “audiophobe” with the deli- 
cate ears leaves, another balancing 
process is required to restore the vol- 
ume. 

The device to be described will elim- 
inate the balancing procedure. It is 


applicable to stereo tape deck output» 


or a broadcast setup using two tuners. 
If you are lucky (or prosperous) 
enough to have both stereo tape and 


stereo broadcast systems, then this de- 
vice will accommodate and equalize 
both systems. Of course, two complete 
amplifiers and two speaker systems 
are still required. 

Some audiophiles derive a good deal 
of pleasure from the myriad of knobs, 
dials, and controls which require set- 
ting, even in a monaural setup. Stereo 
listening gives this person the added 
fillip of twice as many knobs and a 
complicated tuning procedure before 
proper listening can begin. On the 
other hand, if you belong to the “set 
and forget” school, if you derive more 
pleasure from listening than fussing, 
this simplification should prove very 
gratifying. If you would like to simply 
switch one knob and manipulate one 
control and thereby completely set up 
your equipment for stereo listening, 
then this is it! 

Of special interest is the dual 
potentiometer for level contro] of both 
channels. By presetting various vol- 
ume controls, this potentiometer may 
be used for controlling both channels, 
whether the source of the input is 
broadcast or tape. 

The device described has four 
switching positions, each of which will 
be discussed separately. 


Normal Monaural Operation 


In this mode of operation, most of 
the equipment is controlled by the pre- 
ainplifier. The choice of input is made 
at the preamplifier, which, in this case, 
has push-button control for monaural 
tape, television, microphone, phono- 


graph, or the FM tuner. Selection 
of input also turns the power on for 
the respective apparatus. The main 
amplifier is also turned on and its 
output is fed, properly terminated, into 
both speakers. 


AM Monaural 


Since separate AM and FM tuners 
are used in this system, it is necessary 
to have a position on the selector 
which allows the AM power to be 
turned on and the AM tuner output 
to be routed to the “tuner” input of 
the preamplifier. The main amplifier 
and both speakers are on, as was the 
case before. 


Broadcast Stereo 


In this mode of operation, power 
must be fed to the main and auxiliary 
amplifiers. The output of the FM 
tuner is fed into the “tuner” input 
of the preamplifier while the output of 
the AM tuner is fed to the input of 
the auxiliary amplifier. The output 
of the main amplifier is now fed to the 
main speaker and the output of the 
auxiliary amplifier is fed to the second 
speaker. 


Stereo Tape 


In this mode of operation, power 
must be obtained externally for the 
auxiliary amplifier. Power for the 
main amplifier and tape recorder is 
supplied, as previously, through the 
preamplifier power receptacles. “Tape 
Track 1” of the tape recorder is fed 
to the tape recorder input of the pre- 
amplifier through the level control. It 
passes into the main amplifier and 
then to the main speaker. The second 
channel from the tape recorder is fed 
through the level control into the aux- 
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iliary amplifier and then to the second 
speaker. 

A big part of the simplification 
achieved by this device is due to pre- 
setting of controls by indicating their 
proper position with little colored adhe- 
sive dots. Dots of red or green were 
placed on all controls which have to be 
preset before their use in the stereo 
setup. A green dot indicates control 
presettings for all equipment required 
for stereo broadcasts. A red dot indi- 
cates control presetting for equipment 
required for stereo tape use. The dots 
were also placed on the pilot lights 
which must be lit in order that the 
appropriate auxiliary equipment be on 
at the time. They also act as an in- 
dication of the position of the selector 
switch. No numerals or other indica- 
tions are required about the periphery 
of the selector switch. Thus, when 
the pilot lights with the red dots on 
them are lit and all controls with red 
dots on them are set to those dots, 
then stereo tapes may be played. The 
“dots” are obtainable in small pack- 
ages from a good stationery store. 
These dots have adhesive on the back 
and are useful in other applications. 
For instance, they may be used to 
distinguish among various types of re- 
cording tapes. One color could indicate 
half-recorded reels, while another 
would be for tapes to be permanently 
preserved, etc. 

Physical Design 

The unit was designed to fit into 
the decor of the writer’s home. A 
cabinet houses the “hi-fi” equipment. 
The tuner and preamplifier each have 
individual open “cubby holes” to allow 
for ease of adjustment. The pream- 
plifier cubby has some room yet un- 
occupied. This was used to house the 
stereo control certer. Fig. 1 shows the 
front and rear views of the stereo con- 
trol center. Notice the pilot lights 
with the dots on them. Dots are also 
used on the “tape” and “tuner” inputs 
of the preamplifier. Foam rubber 
strips were cemented to the outside of 
the cabinet to assure a tight fit in the 
“cubby hole.” This is necessary so that 
the unit will not slip around when 
being switched. 

The many input and output jacks 
are numbered with “wire labels.” A 
similar label appears on each end of 
the connecting wires. This makes for 
ease of removal and reconnection. The 
three jacks on the right and the toggle 
switch on the front are not strictly 
part of the unit. They are used to 
determine whether the tape recorder 
records from the tuner or the pre- 
amplifier. Shielded leads were used in 
some cases, even though this is not 
absolutely necessary. 


Components 


The components used in the con- 
struction will be described in order to 
aid the prospective builder in dupli- 
cating the author’s unit. For those who 
do not wish to make an exact copy of 
the author’s unit, the operation shown 
should produce some useful ideas. 
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The phono receptacles used in the 
equipment are of the miniature variety 
since so many of them were required. 
Those seen in the photograph may be 
placed as close as five-eighths of an 
inch between centers. Instead of per- 
manently wiring the auxiliary ampli- 
fier and the AM tuner into the setup, 
it was felt that by supplying a.c. 
receptacles for each, the equipment 
could be used more flexibly and could 
be more easily maintained. The switch 
used is a six-pole, four-position ro- 
tary switch. Each of its positions and 
poles will be described later. The 
volume control consists of two 500,- 
000 ohm, 2-watt potentiometers ganged 
together. Each potentiometer should 
have the same taper and should be of 
the audio taper variety. 

Two flat-type neon bulbs were used 
to indicate power for the additional 
tuner and amplifier since they were 
easily visible. Also, the dot labels 
adhere well. The chassis height was 
such that it would fit into just the 
amount of space left when the pream- 
plifier, in its own little cabinet, was 
placed within its cubby hole. The 
chassis was made from aluminum. All 
the holes were drilled before the 
aluminum was bent. The chassis was 
then bent to break. (This may be 
done in a machinist’s vise.) Before 
the components were put in place on 
the chassis, it was sprayed with a gold 
paint, which comes in a spray can 
and is available in any hardware store. 
This was done so that the “control 
center” would match the other equip- 
ment. 

The block diagram of Fig. 2 indi- 
cates the various functions of the unit 
and how they are switched. The “X’s” 
in this diagram indicate where switch- 
ing is done. 

The four positions of the switch in 
Fig. 3 are’ labeled as follows: F for the 
normal position using the FM tuner; 
A for the normal position using the 
AM tuner; S for the stereo broadcast 
position; T for the stereo tape posi- 
tion. The levels or poles of the switch 
are numbered from one to six. For 
example, the notation “A” indicates 
the third level in the normal AM tuner 
position. Fig. 3 gives, in compressed 
form, the entire diagram of the equip- 
ment. The “X’s” in this diagram indi- 
cate that a closed circuit exists 
through the selector switch for the 


Fig. 2. Block diagram of entire system. 
The “X's” indicate where switching is done. 


positions listed above and to the left 
of the “X.” Thus, at the very top of 
the diagram, the first “X’ has an “A” 
and an “F” above it. In these two 
positions a closed circuit exists through 
this contact. This occurs on level one. 
This is shown by the “1” which ap- 
pears to the right of and above the 
“X” in the diagram. The first switch- 
ing level is used to switch the second 
speaker from the main amplifier on 
monaural to the auxiliary output on 
stereo. 

The second level is used to choose 
between the second channel of tape 
and the AM output on stereo opera- 
tion. The arm of this level is fed to 
-the rear potentiometer. The arm of 
this potentiometer, in turn, is fed to 
the auxiliary amplifier input. 

The third switching level chooses 
between AM output, FM output, and 
the main tape output. This is applied 
by the arm of this level to the front 
potentiometer. The arm of this poten- 
tiometer is always connected to the 
tuner input of the preamplifier. Note 
here that during stereo tape operation 
the tape output is connected through 
the potentiometer to the tuner input 
of the preamplifier. This tuner input 
to the preamplifier, during stereo tape 
operation, should be open, as one would 
not use the tuner while listening to 
stereo tape; therefore, the connection 
is of no consequence. 

Level four of the selector switch 
connects the tape input of the pream- 
plifier directly to the tape output or 
connects it through the front poten- 
tiometer to the main output of the 
tape recorder. This is so because the 
level setting function is required for 

(Continued on page 100) 


Fig. 3. Complete 
wiring diagram of the 
stereo control unit. 
A single 6-pole, 4- 
position switch is 
employed for the en- 
tire switching opera- 
tion. A dual pot is 
used for gain control. 
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Gj mer low-frequency 
large enclosures. 


plementary mid-range and tweeter 
units comprising good hi-4 sysiems. 

However, there are many occasions 
when such enclosures are not adaptable 
to a particular small recm, such as a 
den, alcove, or study anid it becomes 
desirable to have a conservatively sized 
system. 

Whereas past practice has made it 
difficult to obtain good bass response 
from small enclosures, recent develop- 
ments in the associated art of amplifier 
design have now made feasible small 
cabinet system designs with good bass 
response. This condition stems from the 


response for- 
high-fidelity systems is readily ob- 
tainable today with moderately 
Employing such en- 
closures, it is possible to design speaker 
systems utilizing a wide variety of com- 
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woofers used in compact 
ide-range University units. 


fact that with large amounts of clean 
amplifier power available, previous 
considerations of efficiency are of sec- 
ondary importance. It now becomes 
possible to design systems utilizing new 
approaches to vented cabinets and 
woofer design where the former high- 
level, mid-frequency efficiency of these 
woofers is considerably reduced to a level 
compatible with the normally low-level, 
low-frequency output of woofers, and 
yet with the larger amplifier power 
available, useful sound output levels 
over the entire woofer range may be 
achieved. 

This article will describe two new 
high-performance speaker systems of 
small dimensions, requiring no addi- 
tional components for full-range repro- 
duction. A cross-sectional view and 
equivalent circuit are shown in Fig. 1. 


The 


“‘Ultra-Linear” 
HF Speaker 
Systems 


The S-11 15-inch three-way system is shown in over-all and cut- 
away views. Models may be horizontally or vertically placed. 


In these systems the linear bass. ex- 
tension is achieved, not only through 
the means of equalizing the mid-fre- 
quency sensitivity with the bass sen- 
sitivity, but through the additional 
principle of utilizing a modified vented 
cabinet to achieve more output over the 
extended bass range than would be pos- 
sible with a sealed enclosure. These two 
systems, although of relatively low- 
efficiency, are more conservative of am- 
plifier power than is the case with a 
totally enclosed box. 

In the design of these systems it is 
recognized that full audible frequency 
range is not readily achieved from a 
single speaker and, therefore, they are 
designed to be multi-speaker systems. 
One of these is a 2-way system designed 
around a 20 cps-resonance 12” woofer 
with a crossover at 1500 cps, the other 
is a 3-way system designed around a 
15 cps-resonance 15” woofer, with cross- 
over points at 500 cps for the mid-range 
and 2000 cps for the tweeter. 

As a consequence of the higher mov- 
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(Top) Fig. 1. The woofer system along with equivalent circuit. 
(Right) Fig. 2. Crossover networks for (A) 15”. (B) 12” systems. 
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ing mass of the 15” woofer its mid- 
frequency response is attenuated, rela- 
tive to the 12” unit, requiring a mid- 
range speaker to bridge the gap be- 
tween the woofer and tweeter as shown 
in Fig. 3. The mid-frequency speaker 
is an 8” direct radiator tightly sealed in 
back to prevent its being driven by the 
high pressures inside the cabinet. The 
network schematics for both systems 
are completely shown in Fig. 2. 

The cabinet designs are of the vented 
type, utilizing a tube whose mass in 
conjunction with the cabinet compli- 
ance results in a resonance frequency 
of 30 cps. (This will hereafter be termed 
the cabinet resonance, to distinguish it 
from the speaker free-air resonance 
which occurs at 20 cps or lower.) The 
use of a vented enclosure is advan- 
tageous from the point of view of max- 
imum sensitivity and minimum distor- 
tion as will be explained shortly. The 
use of a duct or tube is dictated by the 
requirement of maintaining an adequate 
area of opening so that there will be 
no losses due to viscous effects. A sim- 
ple aperture of the same area would re- 
quire a larger enclosure to tune to the 
same frequency. 

The reasons for choosing a system or 
cabinet resonance of 30 cps are many. 
The statistical distribution of program 
material is such as to make the range 
above 30 cycles more important than 
the range below 30 cps but by placing 
the system resonance at 30 cycles, we 
are, in effect, favoring the response at 
30 cycles. The equivalent circuit shows 
that at the parallel resonance frequency 
between the port mass and the cabinet 
compliance (i.e., cabinet resonance), we 
expect the circuit impedance to be high. 
Therefore, the amplitude of the cone 
motion will be small, thus reducing dis- 
tortion. Since 30 cps is the lowest fre- 
quency we want to favor, it is logical 
to allow the cabinet to exert its maxi- 
mum loading on the speaker at this 
frequency. It would be possible to de- 
sign an enclosure to resonate at a lower 
frequency, such as 20 cps for example, 
with consequent reduction in 20 cps 
distortion. However, there is little, if 
any, useful energy there and by tuning 
to this frequency the 30 cps response 
would be compromised. In addition, 
tuning to 20 cps would reproduce more 
rumble. 

The effective damping of the reso- 
nance just mentioned is accomplished 
electrodynamically. A full discussion of 
this solution to the damping problem 
involves consideration of flux density, 
coil mass, cone mass, and their effects 
in a more complete equivalent circuit 
than the one shown in Fig. 1. Clearly, 
such a discussion is not within the scope 
of this article. 

It is interesting to note in the anal- 
ogous circuit that if the inductance is 
open-circuited (this inductance being 
analogous to the port mass), we are 
left with a circuit having only compli- 
ance, which represents the case of a 
simple closed box. When this is done, 
the otherwise high parallel resonance 
impedance is removed and the cone am- 

(Continued on page 60) 
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Attractive high-fidelity setup chosen with a view 


toward expansion into a full stereophonic system. 


HIS month's cover photograph shows a 

nicely styled, yet compact high-fidelity 
system which is completely mounted atop 
a long, low coffee table. Although the 
system as it now stands is basically a mon- 
aural setup, some thought has been given 
to the expansion of the system into a full- 
fledged stereophonic arrangement. Evi- 
dence of this is the fact that a stereo 
tuner has been chosen as one of the pro- 
gram sources. 

This stereo tuner (top unit at the far 
left} has both its AM output and its FM 
output fed into the complete amplifier 
unit. The amplifier, located beneath the 
stereo tuner, is of the popular flat type 
that matches the size of the tuner. The 
unit contains a complete preamplifier so 
that a separate unit is not needed for this 
function. 

Also connected to the input of the com- 
plete amplifier is the output of a mag- 
netic phono cartridge being used in con- 
junction with a precision turntable. A 
compact, 2-way speaker system, which is 
on the center of the table, is connected 
to the amplifier output. 


Conversion to Stereo 


In order to convert the system shown 
into a complete stereo setup, certain ad- 
ditional components must be included. The 
stereo broadcast program source, in the 
form of a stereo tuner, is already being 
used. But instead of using either the AM 
output or the FM output alternately, both 
outputs would be used at the same time 
for a stereo broadcast. This requires an 
additional complete amplifier, perhaps 
similar to the one already shown, to handle 
the additional channel simultaneously. 
What is more, an additional loudspeaker 
system, fairly similar to the one already in 
use, must be added for the other channel. 
The two speaker systems should be located 
according to the recommendations made 
by the broadcast station transmitting the 
stereo program. 

Finally, if it is desired to add the facility 
fer handling the ever-growing library of 
stereo tapes, it will be necessary to add 
a tape deck that will handle the stereo 
tapes. The two outputs from the stereo 
tape heads must then be connected to the 
two individual amplifiers and speaker sys- 
tems. 

The loudspeaker system being used is the 


new University “Ultra-Linear" S-I0L. This 
is a two-way system using a low-efficiency, 
high-compliance 12-inch woofer and a 
wide-angle tweeter. A complete descrip- 
tion of this new system and details of its 
operation and performance are to be 
found in the adjacent article. 

The cartridge and tone arm used is the 
Shure “Dynetic.” In this unit the cartridge 
and tone arm form one integrated design 
which has an optimum tracking force of 
only | gram and a compliance of 6 x 10° 
cm./dyne. A moving magnet in conjunc- 
tion with a fixed coil are used in the head 
to produce the required output signal. 
For the complete story on the cartridge 
and tone arm, refer to the article on the 
“Dynetic” that appeared in our May, 1957 
issue. 

The turntable shown is the Rek-O-Kut 
“Rondine Deluxe” Model B-12H. This is 
a 3-speed, 12-inch precision turntable that 
uses a hysteresis synchronous motor driving 
a machined, balanced cast-aluminum table. 
Instant speed switching is used, and there 
is a built-in 45-rpm hub adapter. Turntable 
noise level is said to be 55 db below av- 
erage recording levels. 

The output of the cartridge is connected 
to the low level (high gain) magnetic in- 
put of the H. H. Scott Model 99-D com- 
plete amplifier. The unit comprises a 22- 
watt power amplifier in conjunction with a 
built-in preamplifier. The preamp has two 
low-level magnetic inputs and three high- 
level inputs. Built-in tape and record 
equalization, and the usual bass, treble, 
and loudness controls are provided in the 
amplifier. 

The AM-FM stereo tuner is the H. H. 
Scott Model 330-C. This unit has com- 
pletely independent AM and FM sections 
for receiving stereophonic broadcasts. The 
tuner features high sensitivity and high se- 
lectivity. Furthermore, the FM section uses 
special wide-band circuitry including 2-me. 
detector bandwidth. In the AM section, 
three-position adjustable bandwidth is pro- 
vided along with a 10-kc. whistle filter. 
Separate AM and FM outputs are avail- 
able for stereo broadcast reception. 

All in all, the complete system, as shown 
here, makes for top quality sound repro- 
duction either from broadcasts or from 
records, with enough flexibility so that the 
system may be expanded, if desired, for 
stereo. (Photo by Ray Cicero) 
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Fig. 3. Comparative response of 12-‘nch and 15-inch woofers. 


plitude in the region of 30 cycles in- 
creases, with a consequent increase in 
distortion. In addition, the output drops 
because the loss of radiation from the 
port opening is not offset by the in- 
creased radiation from the cone. In 
short, with the port closed, the cone 
must work harder to deliver a given 
acoustic output and, consequently, its 
distortion for a given output will be 
higher. The performance of the vented 
enclosure design in conjunction with a 
woofer of lower resonance than the en- 
closure resonance, is illustrated in Fig. 
4, which shows comparative response 
curves for the open port and the 
blocked port, indicating the increase in 
response due to the vented design, and 
in Fig. 5, which shows a plot of distor- 
tion at comparable output levels for 
the closed versus the open port. Curves 
shown are for the 12” woofer unit. 

Fig. 6 shows a plot of the distortion 
as a function of frequency for different 
power levels. Note that the distortion 
is low for even relatively high power 
levels and that at normal listening lev- 
els, the distortion is practically neg- 
ligible. The data shown is for the 12” 
woofer. The 15” woofer, naturally, has 
less distortion at comparable output 
levels. 

An interesting phenomenon observed 
in our laboratory during listening tests 
on these loudspeakers was the velocity 
of air flow in the duct. When testing for 
pure tones at 30 and 40 cycles, such 
high power inputs were utilized that a 
ribbon placed in the vicinity of the duct 
was caused to stand out at a consider- 
able angle due to the air velocity and 
matches were blown out with ease at 
a considerable distance from the port. 
With even these power levels, the out- 
put had very little harmonic content. 
On the other hand, during listening 
tests where music was the material that 
the speakers were reproducing, a rib- 
bon hanging at the port opening flut- 
tered only slightly even on heavy pas- 
sages. This would indicate that most of 
the time the power input to the speaker 
at the low frequencies is considerably 
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5. Percentage distortion of the 12-inch woofer unit. 
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less than that power level at which the 
speaker was tested and found to be free 
from distortion. 

With regard to the speaker mechan- 
ism itself, the design was based on 
achieving a minimum distortion and 
over-all sensitivity compatible with low 
frequency output. It should be men- 
tioned that over rather wide limits of 
speaker mechanism design, the enclo- 
sure des‘gn is the primary determinant 
of sensitivity in vented enclosures over 
a particular lcw-frequency region, and 
the driver and enclosure together de- 
termine over-all flatness, distortion, 
and sensitivity. 

Although the performance of these 
systems is a combined function of en- 
closure characteristics and speaker 
component characteristics, the woofers 
are of special design aimed at accom- 
plishing the smoothest low-frequency 
extension. The woofers were des:gned 
with as high a compliance as was con- 
sidered mechanically stable, two spiders 
being used on the 15” unit for more sta- 
bility due to the heavier moving sys- 
tem. The desirability of a high-compli- 
ance suspension may also be seen from 
inspection of the equivalent circuit; 
since one of the main sources of non- 
linearity is in the suspension, if its re- 
actance is made negligible compared to 
the reactance of the rest of the system, 
the distortion will be very low. 

The voice coil was designed to over- 
hang the physical length of the mag- 
netic gap so that there would be no 
change in the force on the voice coil 
with changes in its posit’on as it moves 
in the gap. Thus little distortion results 
from variations in the driving force when 
the coil moves through rather large 
amplitudes. 

The final consideration in the woofer 
design was to achieve a level of sensi- 
tivity at mid-frequencies equal to the 


-sensitivity at low frequencies. To ac- 


complish this, optimum moving system 
mass and magnet weight had to be de- 
termined for the specified cone diam- 
eter. For example, if a large magnet 
were used and if the cone were very 
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Fig. 4. Twelve-inch woofer with the port 
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light, the middle-frequency sensitivity 
would be too high relative to the low- 
frequency sensitivity. In addition, a 
resonance mode due to the cone mass 
and effective cabinet compliance (the 
latter modified by the shunt mass of 
the port) would occur at a rather high 
frequency in such a small cabinet. If 
the magnet weight were reduced to 
maintain equality of low- and middle- 
frequency sensitivity, this resonance 
would be underdamped with consequent 
excess output and ringing. If, on the 
other hand, a heavier cone were used, 
a large magnet would be required to 
maintain equal sensitivity over the 
whole range. The resonance mode oc- 
curs at a lower frequency and the use 
of a large magnet provides optimum 
damping, with the result that there is 
no excess response or ringing. Conse- 
quently, the woofer-driver design was 
evolved to utilize a high mass cone and 
a heavy magnet. 

The basic difference in performance 
between the 12” and 15” systems is that 
the 15” size, having a larger enclosure, 
has somewhat greater sensitivity at the 
lowest frequencies and requires a trifle 
less power to drive it. The 15” design 
also has more undistorted power-han- 
dling capacity due to the fact that for 
a given acoustic output, its amplitude 
of cone movement is less than for the 
12” system. 

The remainder of the design was 
predicated on maintaining flat response 
to as high a frequency as possible. Due 
to the necessarily reduced sensitivity of 
the woofer sections as a consequence 
of the small cabinet size, it was found 
necessary to attenuate the response of 
the associated high-frequency compo- 
nents to put them in balance with lower 
frequencies. The result is a response 
which extends with smoothness to 20 kc. 

Many of the design features found in 
these systems, such as the increased 
cone mess, are a consequence of the 
small cabinet size which is considered 
desirable in terms of the needs of a 
large segment of the buying public to 
purchase compact enclosures. 


Fig. 6. Distortion of 12-inch unit at various power inputs. 
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Service and 


Public 


Relations 


set owners scattered across this 

broad land just ask for trouble 
when they phone shop after shop to 
inquire “How much do you get for a 
TV service call?” A lot of them end 
up in the clutches of free-wheeling 
service gyps who glibly quote the at- 
tractive price of two dollars for the 
“call” and then charge all the tra/Tic 
will bear for “service.” 

Some alert dealers have won loyal 
customers for themselves by the man- 
ner in which they handle this type of 
phone call. The standard practice in 
one dealer’s organization is to reply: 
“We can send an apprentice serviceman 
to check your set for $2.00. However, it 
will cost five dollars if you want us to 
send one of our experienced techni- 
cians.” The response from most custo- 
mers is “I don’t want an amateur tink- 
ering with my set. Send one of your 
experienced men.” 

In working out this plan for handling 
price shoppers, this dealer was aware 
of the fact that this type of customer 
always feels he did not receive ade- 
quate value for the money he had pre- 
viously paid out for home service. The 
technician who had been called before 
probably dashed in, changed a couple 
of tubes, collected five dollars for the 
call plus the charges for the tubes, 
and was on his way in less than ten 
minutes. The customer, to whom nine 
or ten dollars is important money, felt 
he or she was the vict'm of a racket. 

This dealer feels that it is his job 
as a businessman to adjust his business 
practices to suit the needs of the custo- 
mers in his market. He cannot change 
set owners, so he trains his employees 
in how to deal with people and get 
along with them. Weekly meetings are 
held to discuss customer relations. As 
a result, customers feel they get honest 
value for the money they pay for serv- 
ice from his organization. 

People are not analytical about how 
much it costs to provide service in the 
home. One dealer discovered the aver- 
age housewife’s attitude toward trans- 
portation costs when he tried to explain 
his charges by telling her how much it 
costs to operate service cars. “I don’t 
see why you should expect me to pay 


D's: AFTER day, thousands of TV 


January, 1958 


By WILLIAM 


LEONARD 


od 


The public's opinion of independent service 
controls the future course of the industry. 


for your cars,” she said. “Everybody 
has to own a car just to get back and 
forth from work.” 

In questioning the fairness of the 
five-dollar service charge, this set owner 
brought up the fact that two techni- 
cians she had called previously had 
each charged her five dollars for the 
call plus the cost of the tubes. Neither 
had been in her home ten minutes to 
complete the service. She figured they 
were making six calls an hour for which 
they were collecting thirty dollars plus 
the profit on the tubes. At thirty dollars 
an hour, she reasoned, these men were 
making as much money in two days 
as her husband earned in a month— 
and he had to pay for his own trans- 
portation to and from work! 

In another city, a set dealer who 
charges three-fifty per call, and freely 
admits he loses money on service, re- 
ceived an irate letter from a new cus- 
tomer about a $3.50 invoice for a serv- 
ice call. 

“This charge is unfair and outra- 
geous,” the letter said. “Your man was 
in my house only a few minutes. My 
TV set did not need service. All it 
needed was an adjustment. While he 
was here you phoned and told him to 
call on a neighbor nearby whose set 
was out of order. I’m sure this neigh- 
bor paid your charges for the service 
call, so I don’t see why you should 
charge me since there was nothing 
wrong with my set.” 

In discussing this experience, the 
dealer said: 

“We are seriously at fault in the slap- 


happy way we handle service calls and 
in not making adequate charges for 
our time, knowledge, skills, and trans- 
portation. This man did not buy his 
set from us so there is no reason why 
we should be responsible for educating 
him how to adjust it. Yet he is unhappy 
over a charge that is less than our 
cost. of operating. The fault is ours, of 
course, because our man did not make 
his efforts look as if they were worth 
the charges we had to have for the 
call. 

“People are inclined to be unreason- 
able when it comes to paying for serv- 
ice,” he continued. “We must recognize 
that and find ways and means to make 
them feel they are getting real value 
for the charges we must make. In my 
case, I must raise my charges. In do- 
ing that we are going to give a polished 
type of service that will really look 
like the money. All service dealers 
must do that if they hope to stay in 
business.” 

The report labelled “Buttonhook 
Service in the Push-button Age” in 
a recent issue of Time magazine served 
to emphasize the magnitude of the 
public-relations job that faces elec- 
tronic service dealers and technicians. 
Although it took a crack at all types 
of consumer service, the Time article 
devoted most of its verbiage to TV 
service. Relying on “case histories” and 
cartoons that are hoary with age in 
this fast-moving era, the implications 
of the report are that independent serv- 
ice is not adequate to handle the task 

(Continued on page 143) 


By KEN KLEIDON 


National Color TV Manager 
Hycon Electronics 


Practical 
Color TV 


for the 
Technician 


Part 6. The series concludes with techniques for 


localizing troubles in all parts of the color set. 


volved in color service techniques 

were noted in the previous article. 
The techniques and procedures them- 
selves will receive primary considera- 
tion here. The theme originally stated 
in the first article of this series is 
worth restatement here: in the com- 
patible color receiver of today, those 
circuits which handle the monochrome 
signal closely parallel their counter- 
parts in a black-and-white receiver. 

Fig. 1, the block diagram of a pro- 
duction-model color set of recent 
vintage, illustrates this parallel. The 
seven blocks at the top of the diagram 
are the all-new circuits which deal ex- 
clusively with the color portion of the 
transmitted signal—color burst and 
chrominance information. The remain- 
ing 23 blocks are either identical with 
their cousins in monochrome sets or 
very familiar. Whatever new develop- 
ments may occur in color-circuit de- 
sign, the basic ratio of 80% familiar 
circuitry to only 20% new circuitry is 
not likely to change much. 

Analyzing a color receiver in this 
manner enables servicing on a more 
realistic basis. A four-part division can 
easily be accomplished and will be a 
definite aid when troubleshooting. This 
four-part division, raster, picture, 
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Nie TYPES of test equipment in- 


sound, and color circuits, is indicated 
by broken lines. A percentage figure 
is also indicated as a comparison among 
the four parts. These figures were 
based on the number of tubes and 
circuits in each part. The raster 
(40%), picture (30%), and sound 
(10%) circuits account for the familiar 
80% of the circuits. 

This fact can well be used to advan- 
tage by the service technician when 
attempting to isolate a problem in a 
defective color receiver. By analyzing 
picture and sound, a defect can be 
localized quickly. Fortunately the ma- 
jority of the service problems encoun- 
tered will be identical to those experi- 
enced in monochrome receivers or will 
lie in familiar territory. Also remember 
that the first requirement of a color 
receiver is to reproduce a good black- 
and-white picture before a normal color 
picture can be achieved. The mono- 
chrome circuits must be functioning 
normally before proper color reception 
can be obtained. Thus many faults that 
at first appear to involve defective color 
operation will quickly come into the 
category of the familiar, without the 
need to examine color circuits. 


Raster Circuits 
Just by analyzing the face of the pic- 


ture tube and simultaneously using the 
station selector or tuning control, the 
technician can often narrow the loca- 
tion of the trouble. As an example, if 
the receiver is tuned to an unused chan- 
nel and the face of the picture tube 
portrays a normal raster, the raster 
circuits of the receiver are functioning 
normally. If the raster fills the screen 
both horizontally and vertically, has 
adequate brightness and appears black- 
and-white, the raster circuits are in 
proper working order irrespective of 
the impression that may have been 
given by the face of the tube when a 
signal was being received. 

If the raster does not appear black- 
and-white (appears bluish, greenish, or 
brownish), the balance controls, con- 
sisting of the individual electron-gun 
screen and background controls, re- 
quire re-adjustment. If a discoloration 
is observed in one area of the tube’s 
screen, the purity controls are not 
properly adjusted. Either condition 
would necessitate following the control 
adjustment procedure outlined in the 
receiver’s service instructions by the 
manufacturers. 

Such conditions as no raster, no ver- 
tical sweep, insufficient horizontal or 
vertical size, poor focus, blooming, in- 
sufficient brightness, pin-cushioning, 
and the like, are identical to mono- 
chrome service troubles and can be 
isolated by using the same techniques 
and procedures now employed for 
monochrome receiver service. 


Picture and Sound Circuits 


If the raster circuits are found to be 
functioning normally, the station selec- 
tor control can again be used, this time 
to check the picture circuits. When the 
receiver is tuned to a channel provid- 
ing a monochrome signal, the picture 
tube should portray a stationary black- 
and-white picture with sufficient con- 
trast, detail, and acceptable conver- 
gence if the picture circuits are func- 
tioning properly. These include (Fig. 1) 
the tuner, if. amplifier, a.g.c., video, 
syne, and convergence sections. 

If color fringing is observed at a dis- 
tance of eight to ten feet from the face 
of the tube, the convergence controls 
require re-adjustment. The control ad- 
justment procedure outlined in the re- 
ceiver’s service instructions should be 
carefully followed when correcting for 
misconvergence. Other possible trou- 
bles include: no picture, no sound-no 
picture, negative picture, smear, no 
horizontal or vertical sync, hum in pic- 
ture, and the like. These are all familiar. 

The sound circuits of a color receiver 
are also similar to the same circuits 
in a monochrome receiver and can be 
serviced in a like manner. 


Color Circuits 


This leaves only about 20% of the re- 
ceiver to be checked. Again, by observ- 
ing the face of the picture tube and 
tuning to a channel providing a color 
telecast (or by connecting a color-bar 
generator to the antenna terminals), 
it can easily be determined whether the 
color circuits are functioning normally. 
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Service troubles in the color circuits 
basically fall into three categories: (1) 
no color, (2) no color sync, and (3) im- 
proper color. Before considering steps 
to be taken to check color circuits, it is 
taken for granted that correct repro- 
duction of a monochrome picture has 
been established, as noted; for even 
with these symptoms a “monochrome” 
circuit defect may be the cause. 

1. No Color: In this condition, the 
face of the picture tube portrays a nor- 
mal monochrome picture with no evi- 
dence of color even when the receiver 
is tuned to a color telecast or when a 
color bar generator is employed to pro- 
vide the signal. This condition could 
actually be caused by a defect in any 
one of the seven color stages of Fig. 1. 
However, as an aid when attempting 
to isolate the defective stage, checking 
the color killer is the best starting 
point. This stage is a dividing point in 
the color circuitry. The bandpass am- 
plifier, burst amplifier, and color-killer 
circuits are closely inter-related. When 
trouble develops in one of these cir- 
cuits, unfortunately, the operation of 
the others is likely to be affected be- 
cause of the action of the automatic 
chrominance control (a.c.c.) circuit. 
(Refer to Part 3 of this series in the 
October issue of this publication.) If 
trouble develops in either the burst 
keyer or burst amplifier, the color-burst 
signal will be lost. The keying voltage 
normally developed by the color burst 
and applied to the color killer will then 
be reduced and the color-killer stage 
will operate to cut off the bandpass 
amplifier. A loss of color on the face 
of the picture tube will result. 

If the color-killer stage is checked 
and found to be operating (preventing 
the development of color information), 
the cause will usually be found in those 
circuits which process the burst signal, 
already noted. If the killer is found to 
be inoperative, as it should be when 
color signal is being received, then the 
circuit defect resulting in absence of 
color probably lies in the remaining 
color circuits: the 3.58-mc. oscillator, 
the bandpass amplifier, or the demod- 
ulators. 

In either case, a wide-band oscillo- 
scope is virtually an essential tool in 
localizing the defective stage. Probing 
from one stage to the next will indicate 
where the signal is lost or changed in 
shepe or amplitude. For this procedure, 
a standardized signal is desirable in 
place of the constantly changing and 
unpredictable signal evident during an 
actual color broadcast. In cases where 
the mere presence or absence of signal 
is at issue, any signal will serve. How- 
ever, there are the many cases where 
shape or amplitude is important and in 
these the standardized output from a 
stable generator, together with the typ- 
ical oscillograms in the instruction 
booklet or in the set manufacturer’s 
service data, will be of incalculable 
value. 

There is always the possibility, when 
a no-color condition exists, that the de- 
fect is outside the color circuits even 
though a normal monochrome picture 
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may seem to be in evidence on normal 
monochrome transmissions. Defects 
that are not immediately apparent may 
be altering frequency response in the 


’ monochrome circuits in such a way that 


color information is not being passed 
through these portions. Involved in such 
cases could be the antenna system, the 
tuner, i.f. amplifier, video detector, and 
video amplifier. The color-bar generator 
is useful in verifying or eliminating 
this possibility. First, the r.f. output 
of the generator is connected to the 
antenna terminals of the receiver. If 
color is now reproduced, the cause lies 
outside the receiver. If a proper color 
display does not appear on the face of 
the tube, the video output of the color 
generator should be connected directly 
to the video detector. Should color now 
be in evidence, the defect must lie 
somewhere in the tuner or if. circuits. 
Cases like these will not be usual how- 
ever. 

2. No Color Sync: This symptom will 
be encountered when the receiver is 
tuned to a color transmission. A normal- 
appearing monochrome picture will be 
portrayed on the face of the picture 
tube, but color information will appear 
as unstable stripes, generally diagonal, 
running through the picture. With the 
color information thus obviously out of 
mesh or out of synchronization with 
the monochrome portion of the picture, 
it is obvious that the 3.58-mc. subcar- 
rier oscillator is not locked to the cor- 
rect frequency. The defect, however, 
could be either in the oscillator itself 
or in one of the other circuits shown 
in Fig. 1 that process the burst signal. 

Again, the oscilloscope can be useful 
in signal-tracing the burst through the 
suspected stages. As a shortcut, the hue 
control (sometimes called the color- 
fidelity, phasing, or shading control) 
may be used to narrow down possibili- 
ties first. If manipulation of this con- 
trol has some effect on the picture, the 


trouble is likely to be in those circuits 
prior to it; that is, preceding the oscil- 
lator. If no effect is evident, the oscil- 
lator, including the control, should be 
examined. 

3. Improper Coloring: The widest va- 
riety of ills falls under this heading, 
and the differences in symptoms are 
the hardest to describe. Causes range 
from simple misadjustment of the hue 
control to failure of one of the demod- 
ulators. The first test point for local- 
ization is the demodulator circuitry it- 
self. A color-bar generator is the best 
device to use for this test. After it is 
connected, the output from each de- 
modulator is observed with the oscil- 
loscope and compared to the reference 
pattern expected at that point. If both 
waveforms are correct, troubleshoot- 
ing moves in the direction of the am- 
plifiers following the demodulators 
(where they exist), to the matrix cir- 
cuits, and to the grid circuits of the 
picture tube, or other circuits belong- 
ing to the separate guns. The possibility 
of a defective gun in the tube must also 
be considered. 

If one waveform only is incorrect 
coming out of the demodulators, then 
that demodulator is defective. If both 
waveforms are incorrect, then trouble 
ahead of the chroma detectors is indi- 
cated. The bandpass amplifier and the 
subcarrier oscillator or the output net- 
works of these stages become suspect. 

Obviously, not every type of fault 
that is likely to occur in a color re- 
ceiver has been catalogued. However, 
the large majority will fall into the cat- 
egories noted and will yield to syste- 
matic service techniques. Of course, 
the same could be said of monochrome 
service; but, after all, color circuits 
merely consist of vacuum tubes, resis- 
tors, capacitors, coils, transformers, and 
the like. All that they demand is an 
extension of present practical proce- 
dures. 


Fig. 1. This stage-by-stage block diagram applies to most recent color sets. 


_ 
' 


zi 
PICTURE (30%) | RASTERI4O%) | | 


Series-String Tubes 
ane 
Circuits 


S a4 Ba\\ AY) 
ss v=o 
\ " 
\ 


By ROBERT M. HUGHES 


Receiving Tube Design Engineer 
General Electric Company 


This TV design is here to stay. Peculiar to it 
are certain service problems and test procedures. 


ries string, it is traditional for the 

service technician to cuss because 
he has to “waste time” looking for the 
culprit—which, of course, is always the 
last tube he checks. This common atti- 
tude is somewhat short-sighted. After 
all, the increasing use of series-heater 
wiring is one of the more important of 
the money-saving, cost-reduction devel- 
opments that has enabled the television 
industry to reach its present enormous 
proportions. Consequently, the use of 
series heaters may also be considered 
as a factor in the present size and vol- 
ume of the service industry. 

Whereas the first TV receivers were 
bulky, expensive instruments requiring 
a strong signal to produce a small, dim 
picture, today’s receiver, costing and 
weighing perhaps a third as much, pro- 
duces a brighter picture, four times 
larger, with half as many tubes. Series- 
string heater circuits have had a great 
deal to do with this remarkable change. 
Especially important has been the rela- 
tively new science of building special 
tubes, designed for just such use, stem- 
ming from the following simple prem- 
ise: the “hot” resistance of a tube 
heater is roughly seven times that of 
the same heater at room temperature. 

Neither technician nor manufacturer 
has been able to devise a simple, eco- 
nomical, and foolproof method of in- 
stantly spotting the one burned-out 
filament in a string. Nevertheless, 
improvements in the design of these 
tubes have yielded dividends for all. 
The best strategy for the alert techni- 
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W ties A TUBE heater fails in a se- 


cian is to soak up as much working 
knowledge as he can on the subject to 
fall back on in puzzling cases. 

Tubes available for the early series- 
string circuits did not have identical 
heater currents and so required a com- 
plicated series-parallel heater circuit 
with current-adjusting resistors instead 
of a simple series circuit. Some circuits 
also used resistors with a negative- 
temperature coefficient of resistance to 
reduce the initial current surge when 
the receiver was turned on. This made 
the receiver warm up so slowly that it 
was well over a minute after the switch 
was turned on before a picture could 
be seen. 

A common cause of tube failure in 
these early series-string circuits was 
heater burn-out, due primarily to surge 
voltage across individual tubes. Surge 
voltage was caused by unequal warm- 
up time of the heaters in these tubes. 

If one tube warms up faster than the 
remaining tubes, this means that its 
heater resistance will increase faster 
than the resistance of the rest of the 
string. Since the current through the 
string is dependent upon the resistance 
of the string, this tube with a high re- 
sistance will have higher-than-normal 
voltage drop across it, resulting in a 
higher-than-normal power dissipation— 
and eventual burn-out. Therefore, for 
surge voltage to be eliminated and for 
the voltage across each tube to be con- 
stant during warm-up, the resistance of 
each tube must be in a constant ratio 
with that of the entire string. This re- 
quires that all tubes in the string take 


the same amount of time to warm up. 

Series-string tubes usually have a 
higher-than-normal voltage between 
the heater and cathode. To prevent 
breakdown of the insulation between 
these elements, they must be designed 
to have a sufficient safety factor to 
withstand continuously this heater- 
cathode voltage. Also, in most early 
series-string circuits, a tube burn-out 
could cause an unbalance of current 
and subsequent damage to other tubes 
in the circuit. 

Tubes designed specifically for se- 
ries-string type heater circuits now 
feature (1) the same heater current in 
all tubes in a given line, (2) a constant 
warm-up time, and (3) an adequate 
heater-cathode voltage rating. The 
heater power required is somewhat de- 
pendent upon the picture tube size. In 
general, the 600 ma. line is intended for 
receivers with a 21” picture tube, 
while the 450 ma. line is for smaller 
receivers which use fewer tubes. By us- 
ing the correct line, an efficient heater 
string using little or no extra dropping 
resistance is possible. Such an example 
is shown in Fig. 1. 

There are construction features and 
testing methods used in the production 
of series-string tubes which were not 
found necessary in the production of 
regular tubes intended for parallel 
heater operation. For example, tubes 
must pass a “warm-up” time test. 
Warm-up time is defined as the time it 
takes the heater voltage across the 
tube to increase to a value equal to 
45th of its rated value. This time 
should be approximately eleven sec- 
onds. Correlation tests show that the 
surge voltage that a tube will be sub- 
jected to in a series string is inversely 
proportional to warm-up time. 

The warm-up time in a tube is con- 
trolled mainly by the mass of the heater. 
If the heater mass is low, the warm-up 
time will be short and if the mass is 
high, the warm-up time will be long. 
Tube manufacturers control both the 
heater wire and the insulating coating 
on the heater wire to a close tolerance 
to produce a reliable tube for series- 
string applications. 

Whereas the current through one 
tube in a parallel arrangement will af- 
fect neither the voltage nor the current 
in other tubes in the same circuit, there 
is an interaction among tubes in a se- 
ries string. For this reason, tube-test- 
ing methods, for the service industry 
as well,as for the manufacturer, must 
be revised somewhat to take into ac- 
count the fact that a tube’s electrical 
characteristics, when it is tested in iso- 
lation, may not be the same as when it 
is tied into a string. Fundamentally, a 
tube’s electrical characteristics depend 
on emission from the cathode. If emis- 
sion is low, plate current and transcon- 
ductance will also be low. 

Now let us take the case of a tube 
with poor cathode emission whose 
heater also has somewhat lower resist- 
ance than it should. With a fixed volt- 
age applied to this heater, current will 
be higher than normal; thus heater 
power will also be higher. This will 
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bring the cathode to a higher tempera- 
ture than is normal for it, restoring the 
emission capabilities of the cathode. 
This tube would probably work ade- 
quately in a parallel circuit, and would 
also pass test in a conventional tube 
checker. 

If, on the other hand, this same tube 
is placed in a constant-current circuit 
(as in series strings) instead of a con- 
stant-voltage circuit, the low heater re- 
sistance will cause a low voltage drop, 
causing a lower-than-normal heater 
power. This would further aggravate 
the poor emission. Thus, it can be seen 
that the poor-emiss:on tube might not 
be rejected for series-string use unless 
the tube was tested with a constant- 
heater current, instead of a constant- 
heater voltage. Some service tube test- 
ers are equipped to test heaters with 
fixed current instead of fixed voltage. 
Where the technician does not own a 
checker of this type, he can avoid many 
puzzlers by keeping this point firmly in 
mind. 

In most ways, the servicing of series- 
string receivers involves correcting the 
same type of faults that other TV re- 
ceivers develop. There are, however, 
some problems which are peculiar to 
series-string sets. 

Series-string sets may contribute an 
additional shock hazard in servicing. 
For greatest safety, an isolation trans- 
former should provide power for the 
receiver and the chassis should be 
grounded. 

In a receiver with parallel-connected 
heaters, all heaters are at ground po- 
tential at one end. Usually the most 
voltage which can be developed be- 
tween any part of the heater and the 
cathode is the nominal heater voltage, 
usually six volts, plus whatever cathode 
voltage is developed across the bias re- 
sistor. However, there are some ex- 
ceptions. For example, the damper 
tube, a cascode tuner tube, or an audio- 
output tube in a stacked “B+” circuit 
has a high voltage on the cathode. In 
a series-connected heater circuit, the 
voltage between the heater and the 
cathode also depends on where the tube 
is connected in the string, being low at 
the grounded end and as high as the 
line voltage at the high end. Note this 
progression from ground, at the bot- 
tom, to high a.c., at the top, in Fig. 1. It 
is this high heater-cathode voltage that 
may make a series-string set develop 
faults different from parallel-heater 
sets. Most set designers keep those 
tubes which would be most sensitive to 
heater-cathode leakage or hum at the 
low or ground end of the string, and 
put the tubes which are relatively in- 
sensitive to leakage or hum at the high 
end of the string. 

Breakdown between the heater and 
cathode may be in the form of leakage 
or a relatively low-resistance short. 
Leakage may cause the set to perform 
poorly or not at all, but seldom causes 
any permanent damage elsewhere in 
the circuit. Heater-to-cathode shorts, 
however, may cause damage to other 
tubes or components. 

Heater-cathode leakage will develop 
a voltage at power-line frequency on 
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the cathode, the size of the voltage de- 
pending on the amount of the leakage, 
the resistance between the cathode and 
ground, and the position of the tube in 
the heater string. If the cathode is 
connected directly to ground, chances 
are that a great deal of leakage could 
pass unnoticed. There are some syn- 
chronizing and sweep circuitS which 
have large values of cathode resistance. 
In these, a slight amount of heater- 
cathode leakage can cause picture dis- 
tortion and synchronizing trouble. A 
slight amount of heater-cathode leak- 
age in audio circuits will cause hum. 
Since tube testers may not indicate this 
small amount of leakage, it is some- 
times necessary to determine whether 
a tube is offending in this way by re- 
placing with one which is known to be 
good. In the servicing of series-string 
receivers, a careful analysis should be 
made of the circuit to determine 
whether heater-cathode leakage and 
the developed a.c. voltage in the cath- 
ode could cause the particular trouble 
being repaired. 

When an outright heater-to-cathode 
short develops in a tube in a series 
string, other secondary troubles may 
show up as a result. On the one hand, 
this could be nothing more than a 
burned-out cathode resistor, as could 
occur in the cathode circuit of the 6CG7 
in Fig. 2. However, things may not be 
so easy: in the same diagram, a similar 
short in the 12DQ6 horizontal-output 
stage would burn out a winding of the 
flyback transformer! 

Another chain reaction could be set 
up if the heater-cathode short were to 
develop in the damper stage of many 
receivers. Note that the cathode of this 
stage may be connected to the “B+” 
supply. The direct short could put raw 
a.c. on the filter capacitors in the power 
supply, thus destroying them. Con- 


versely, the high d.c. levels present at 
the cathodes of many damper tubes 
(boosted. “B+”) could very well over- 
load other heaters in the string, once 
a heater-cathode short develops in the 
damper, and cause damage to these. 

Heater overload need not occur only 
because d.c. is improperly impressed on 
the entire string through a short in one 
tube; a short of this type may damage 
other heaters because of excessive a.c., 
also. Consider what happens when the 
heater of a tube somewhere in the 
middle of a string is grounded. This 
might happen either because of a short 
in the tube itself or by the shorting of 
a filament bypass capacitor. Half the 
tubes in the string would be shorted 
out, and thus unlit. The others would 
be carrying increased current and 
voltage. One or more could thus burn 
out. Again, when components burn up, 
a careful study should be made of the 
circuit to determine cause before the 
obvious defect is repaired and an 
attempt is made to restore the set to 
operation. An embarrassing repetition 
might be avoided. 

Particular care must be used in re- 
placing tubes. Only those designed for 
series-string applications should be 
used, even though the six-volt proto- 
type may have the correct heater-cur- 
rent rating; otherwise set reliability 
may be impaired. 

Tube manufacturers generally pro- 
vide well-engineered tubes for the spe- 
cial requirements of series-heater serv- 
ice. Accumulated field experience has 
indicated that the new tubes are con- 
siderably more reliable in such service 
than the older six-volt prototypes. 
With proper servicing methods by re- 
sponsible technicians, the public will 
continue to enjoy the reliability now 
possible with series-string transformer- 
less receivers. —30- 
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Fig. 1. Heater sequence in a typical series-string set. 


Fig. 2. A tube short would produce strange voltage readings in this circuit. 
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Fig. 3. Manner in which sweep and r.f. 
generators are applied to the receiver's 
antenna input through Chromatic Probe. 


olor-bar display produced 
iandard color-bar generator. 


bow pattern comprises grad- 
g reds, blues, and greens. 


Generate your own color-difference signals to 


check bandpass amplifiers and other circuits. 


LTHOUGH a color-bar generator is 
an essential instrument in any busy 
color-TV service shop, beginners 

and experimenters sometimes wish to 
do color-TV test work with a minimum 
of equipment. You will find that con- 
ventional alignment generators will 
produce reasonably useful color pat- 
terns and signal waveforms, which find 
application in both installation and 
servicing of color-TV receivers. 

One basic difference between a stand- 
ard NTSC color-bar pattern and a color 
spectrum produced by alignment equip- 
ment is shown in Figs. 1 and 2. A 
definite sequence of individual color 
bars is obtained in the NTSC bar dis- 
play; while the color spectrum or rain- 
bow consists of a gradual progression 
and merging of various color-difference 
hues. The color-difference sweep seen 
in Fig. 2 does not display true colors, 
nor does it include many of the familiar 
lighter colors, such as yellow, pink, etc. 
Nevertheless, as we shall see, a color- 
difference sweep is a useful test signal. 

This color-difference sweep to which 
we make reference is variously called 
a rainbow signal, linear-phase sweep, 
color-difference spectrum, side-lock sig- 
nal, or offset color subcarrier. Some of 
the reasons for these various names 
will become apparent as the discussion 


progresses. 
Getting a Rainbow Pattern 

When the outputs from a sweep gen- 

erator and a marker generator are 
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applied to the antenna-input terminals 
of a color-TV receiver through a 
Chromatic Probe (Fig. 3) in a given 
way, a color-difference spectrum may 
be produced on the screen of the color- 
picture tube. 

Such patterns provide much useful 
information concerning the operation 
of the r-f., i.f., and bandpass amplifiers, 
color detectors, and matrix section. In- 
formation is also obtained concerning 
color sync, burst gating, and quadra- 


Eptror’s Note: Recent comparisons 
between the types of various color-signal 
generators currently available have tend- 
ed to favor the instrument whose output 
is an NTSC type of bar pattern over the 
one that provides a rainbow. That each 
has its virtues is evident from the fact 
that some manufacturers make both 
types. Bob Middleton takes note of some 
of the things that can be done with a 
rainbow signal and also tells how one 
pa A be generated with existing equip- 
ment. 


ture alignment. Some of the tests in- 
volved are discussed here. 

The arrangement of the alignment 
generators with the probe is shown in 
Fig. 4. The Chromatic Probe is a non- 
linear mixing device using a crystal 
diode to permit the output from one 
generator to be modulated upon the 
output from the other generator. To 
adjust the generators and the receiver, 
first tune the channel selector of the 
receiver to a vacant channel. Advance 
the color-intensity control of the re- 
ceiver to maximum, and advance the 


By ROBERT G. MIDDLETON 


Formerly Chief Field Engineer 
Simpson Electric Co. 


brightness control to approximately 
three-quarters of maximum. 

In this application, the sweep or FM 
generator is actually operated as a 
standard signal generator: its sweep- 
width control is turned to zero and its 
blanking control is turned off. In fact, 
this entire procedure could be carried 
out with two standard generators that 
will tune the required frequencies; the 
sweep or FM generator is mentioned 
simply because it is most likely to be 
the only second generator available in 
many shops. In any event, this genera- 
tor is first dialed to the frequency of 
the vacant channel to which the re- 
ceiver is tuned. The technician can 
recognize when he is exactly on fre- 
quency by observing the screen of the 
picture tube: he will note a change in 
brightness when he is correctly in tune. 

In the next step, the AM generator— 
the second one—is adjusted to provide 
output at the frequency of the 3.58-mc. 
color subcarrier, or 3.579545 mc., more 
closely. This signal is mixed in the 
probe with channel-frequency output 
from the sweep generator. As a result, 
the color circuits of the receiver are 
acted upon so that a solid field of color 
wil! appear on the screen of the picture 
tube if both generators are accurately 
adjusted to their correct frequencies. 
To achieve the correct display, it will 
probably be necessary to touch up the 
brightness control of the receiver and 
the tuning dials of both generators as 
well. 

To obtain a rainbow pattern, the AM 
generator must now be carefully tuned 
down so that it is 15,734 cps below the 
frequency of the color subcarrier. Its 
frequency will be that of the so-called 
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offset color subcarrier, or 3.563811 mc. 
When this has been done correctly, a 
single rainbow of color will appear on 
the screen of the picture tube. This 
rainbow, shown in Fig. 2, can be used 
to set up the color-phasing (hue) con- 
trol of the receiver quite successfully. 
As it actually appears on the screen 
the rainbow pattern begins with dim 
orange on the screen at the left-hand 
edge, merging into bright red. Blues 
are next in evidence, merging into 
greens at the right-hand edge. When 
the color-phasing control is misad- 
justed, the entire spectrum will shift 
horizontally on the screen. One ex- 
ample of this shift is shown in Fig. 7. 
Correct adjustment is obtained when 
the control is manipulated to produce 
the conditions shown in Fig. 2. 

Certain unorthodox patterns may 
arise as a result of improper adjust- 
ment of the generators, but they are 
easily understood :and corrected. For 
instance, if the AM or second generator 
should happen to be tuned two scan 
intervals (31,468 cps) rather than one 
below the 3.58-mc. color subcarrier, two 
rainbows would appear on the screen 
of the picture tube (Fig. 8) rather than 
one. If this lower-frequency generator 
were tuned’ to three horizontal scan 
lines below the color subcarrier, three 
rainbows would be displayed, and so on. 

If the AM generator were to be in- 
advertently tuned so that it were 15,734 
cps above the color subcarrier instead 
of being below it by the same amount, 
a single rainbow would also appear, 
but it would be turned around. That 
is to say that the color sequence would 
be the same, in reverse: greens would 
be on the left, blending into blues in 
the center, with the red group appear- 
ing to the right. Actually, any of the 
so-called unorthodox displays men- 
tioned here could be used successfully, 
but, for the sake of simplicity and to 
avoid confusion, the standard rainbow 
is generally considered to be the one 
discussed in connection with Fig. 2, 
achieved when the AM generator is 
tuned to 15,734 cps below the sub- 
carrier frequency. 

Rainbow patterns do not have all the 
colors of the spectrum present, and 
those colors which are obtained appear 
somewhat dim, with blue predominant, 
as compared to the colors provided by 
an NTSC generator. The rainbow sig- 


Fig. 7. When the rainbow spectrum 
shifts horizontally on the screen, the 
color-phasing control is misadjusted. 
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nal is incomplete, having no Y or 
luminance component. Since the lumi- 
nance level is an important part of the 
“standard” colors that are produced by 
a generator whose output consists of 
separate bars of color, we can thus ac- 
count for the difference in quality of 
color produced by the two types of gen- 
erators. Nevertheless, a rainbow signal 
is an economical signal from which 
considerable useful information may be 
derived. 


Scope Applications 


When a scope is suitably applied in 
the receiver circuits, the rainbow sig- 
nal provides additional useful informa- 
tion concerning the adjustment of the 
chrominance circuits. A vectorimeter 
pattern may be obtained by applying 
the output from the R-Y detector to the 
vertical amplifier of the scope, and 
applying the output from the B-Y de- 
tector to the horizontal amplifier of 
the scope, as shown in Fig. 5. The basic 
pattern obtained, with suitable adjust- 
ment of the vertical and horizontal 
gain controls of the scope, is illustrated 
in Fig. 6. 

The vectorimeter pattern obtained 
from a rainbow signal is circular, ex- 
cept for a “bite” which is taken out by 
the chrominance blanking pulse. As the 
color-phasing control is turned, it will 
be observed that the position of the 
“bite” rotates around the pattern. The 
position of the chrominance blanking 
interval for normal operation is as 
shown in Fig. 6. 

When the AM generator is not set 
very closely to the offset color sub- 
carrier frequency, color sync is lost— 
the rainbow pattern “runs” on the 
screen of the color picture tube and 
the vectorimeter pattern on the scope 
screen becomes a rapidly rotating and 
confused display, as shown in Fig. 9. 

Note that in the case of some color- 
TV receivers, the blanking pulse is dis- 
played outward from the vectorimeter 
pattern, instead of inward. This type 
of display is illustrated in Fig. 10. Note 
also in Fig. 10 that the pattern is some- 
what elliptical, and not quite circular— 
this condition brings up another point. 

If the quadrature transformer in the 
color receiver is in proper adjustment, 
it will be possible to obtain a circular 
vectorimeter pattern by adjustment of 
the horizontal and vertical gain con- 


Fig. 8. Two rainbows will be displayed 
when the color-subcarrier signal is off- 
set by two horizontal scan intervals. 
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Fig. 4. (A) Schematic circuit diagram for 
the Chromatic Probe. (B) How both gen- 
erators drive the set through the probe. 
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Fig. 5. A vectorimeter display is ob- 
d by feeding the output from the 
R-Y detector to the scope’s vertical in- 
put and the output from the B-Y de- 
tector to the scope’s horizontal input. 
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Fig. 6. Normal vectorimeter pattern 
obtained, after adjustment of scope 
gain controls, with the test hook-up 
to the detectors shown in Fig. 5. 


trols of the scope. In case a circular 
pattern cannot be obtained, it is indi- 
cated that the quadrature transformer 
is not correctly adjusted; an ellipse 
appears which cannot be brought into 
circular form by scope adjustment. 


Fig. 9. When color synchronization 
has been lost. the vectorimeter pat- 
tern turns into this confused swirl. 


Fig. 10. Im some receiver circuits, 
the blanking-pulse portion of the 
vectorimeter pattern will be displayed 
outward from the center of the circle, 
rather than biting in toward the center. 
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Fig. 11. An elliptical pattern after 
optimum adjustment of scope controls 
indicates the need for re-adjustmen! 
of the set's quadrature transformer. 
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Fig. 12. Points for connecting gene- 
rators and oscilloscope in making a 
response check of the chroma amplifier. 


Fig. 13. Color-detector output when 
input signal is a rainbow pattern. 


When an elliptical pattern appears, 
such as depicted in Fig. 11, the slugs 
in the quadrature transformer must 
then be adjusted to produce the cir- 
cular pattern of Fig. 6. The elliptical 
pattern results from incorrect phase 
of color-oscillator voltages fed to the 
R-Y and B-Y detectors, and these phase 
errors are corrected by adjustment of 
the slugs in the transformer. There 
are other methods of checking the ad- 
justment of the quadrature trans- 
former with a rainbow signal, but this 
vectorimeter check is the simplest. 

Another method, preferred by some, 
is to apply the output from one of the 
color detectors to the vertical-input 
terminals of a scope and to display the 
rainbow output signal on 15,734-cycle 
saw-tooth sweep. A sine-wave display 
with superimposed blanking pulse ap- 
pears, as shown in Fig. 13. As the color- 
intensity (saturation) control of the 
receiver is advanced, the sine-wave pat- 
tern increases in height until the over- 
load point is reached, when one or both 
peaks will start to flatten out, as illus- 
trated in Fig. 14. Proper operation, of 
course, is obtained only below the over- 
load point. 

As the color-phasing control is turned, 
the position of the blanking pulse on 
the sine wave “slides” along the wave. 
When the quadrature transformer is 
properly adjusted, the pulses observed 
at the outputs of the R-Y and B-Y de- 
tectors will be 90° apart on the sine- 
wave displays. 


Bandpass Amplifier Check 


Good quality of color reproduction 
depends, in part, upon proper alignment 
of the chrominance bandpass amplifier. 
The frequency-response limits of this 
amplifier are typically from 3.1 to 4.1 
mce., and the shape required of the re- 
sponse curve depends upon the circuit- 
ry used in the other signal sections 
of the receiver. A typical bandpass- 
amplifier response curve is illustrated 
in Fig. 15. 

Tuning slugs are provided for con- 
touring this curve, and the alignment 
procedure is somewhat similar to that 
encountered in if. alignment, except 
that the frequency of operation is con- 
siderably lower. Since many sweep gen- 
erators provide some output down to 
2 mc., the low signal frequencies han- 
dled in this receiver section can be 
swept directly for alignment purposes. 
However, in the case of the many sweep 


Fig. 14. The signol of Fig. 13 is 
shown overloading the color detector. 


generators that do not have adequate 
low-frequency output, the very same 
Chromatic Probe discussed earlier may 
be used to extend sweep output down- 
ward in frequency to the point that it 
will be adequate for the sweep align- 
ment of any circuit in a color receiver 
that is subject to such alignment. 

In this sort of application, the two 
generators are fed into the probe in the 
manner already described, but they are 
set to approximately the same fre- 
quency and the probe acts as a hetero- 
dyning device. In this way, the output 
from one generator beats against the 
output from the other generator, with 
the output from the probe being the 
difference between them. Another dif- 
ference between this setup and the one 
described earlier is that the sweep gen- 
erator, in this case, continues to operate 
as a sweep generator, with the sweep- 
width control being set to cover a band 
of frequencies sufficient to the bandpass 
of the circuit under test. In other 
words, output from the probe is a sweep 
output that has been heterodyned down 
to be low enough in frequency for ap- 
plication to the circuit under test. 

A typical test setup for checking the 
frequency response of a chroma band- 
pass amplifier is shown in Fig. 12. In 
this example, the low-frequency sweep 
signal is applied to the grid of the 
chroma amplifier tube from the Chro- 
matic Probe. Note that a demodulator 
probe is applied at the output of the 
amplifier; its use is necessary in order 
to obtain a standard display of the fre- 
quency response curve, such as pub- 
lished in the receiver service manual. 
An undemodulated type of display can 
be obtained on a wide-band scope if the 
detector probe is omitted, but such dis- 
plays are less conventional and less 
familiar. 


Other Tests Are Possible 


As the operator gains familiarity 
with his alignment equipment, he will 
find other useful tests to be made, such 
as use of a Chromatic Probe to check 
the rejection of the 920-kc. beat be- 
tween color and audio carriers; use of 
the sweep generator as a low-frequency 
square-wave generator to test video 
amplifiers for phase shift; use of the 
sweep generator to determine the im- 
pedance match of a front end to a 
lead-in, and others. However, such pro- 
cedures cannot all be explained in a 
single article. 


Fig. 15. Bandpass amplifier response 
curve for a typical color receiver. 


“Outboard” Equalizer-Bias 
mplifier for Tape Recording 


The “outboard” equalizer-bias amplifier 
unit is being used here with the Heathkit 
hi-fi preamplifier and Viking tape deck. 


fidelity, or extended range, tape re- 

cording was considered something 
for professionals who had the will and 
the means to invest in expensive equip- 
ment. Any other recorder was neces- 
sarily of the “utility” type—not too 
exacting as far as frequency response 
and fidelity was concerned. 

With the advent of low-cost tape 
decks, such as the Viking FF75 series, 
capable of performance comparing 
favorably with expensive professional 
equipment yet priced within reach of 
the hobbyist, a new interest in tape as 
a hi-fi medium has been generated. 
Along with this new concept of tape 
recording came the equally new con- 
cept of using as much of a presently 
existing hi-fi system as possible. Ex- 
cellent tape recording preamplifiers 
are now available in the low-priced 
field, designed to provide the necessary 
tone éyualization, bias current, and 
impedance matching for a tape record- 
ing head. 

But what about that nice preamp you 
now have with the suggestive label over 
one of the jacks on the back: “for tape 
recording” or “tape recorder output”? 
This poses the question, can the hi-fi 
preamp be used for tape recording? 
This is one of the questions most fre- 
quently received by Viking. 

The answer is no—not without some 
extensive modifications that will de- 
stroy the resale value of your unit (if 
you should ever want to trade it for 
something better) or changing it to the 
extent that many of its present func- 


lJ" UNTIL about a year ago high- 
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Can you use your hi-fi preamp to make tape recordings? 
The answer is yes, with this unit that provides a bias 
oscillator, proper equalization, and impedance match. 


tions might be limited. A tape recording 
amplifier must: (1) include a bias 
oscillator, (2) provide the proper type 
of tone equalization for the magnetic 
tape medium, and (3) match the imped- 
ance of the record head accurately. 
Also, about 32 db of gain is necessary 
for recording from a 6 volt program 
signal source. 

If you would like to use your hi-fi 
preamp for tape recording, you can do 
so with an “outboard” recording am- 
plifier and your preamp. The unit about 
to be described has been designed for 
that purpose. 


General Features 


This “outboard” tape recording am- 
plifier is designed for use with a com- 
mercial preamplifier unit such as the 
Heathkit WA-P2. As such, it provides 
the equalization, bias supply, has im- 
pedance matching for tape recording 
on a Viking FF75R deck. The same 
equalizer-bias amplifier can be used 
with any commercial preamplifier unit 
such as MacIntosh, Fisher, Harmon- 
Kardon, or any others which provide 
an output of at least .6 volt for tape 
recording. 

The unit includes three triode stages, 
with one 6AV6 and one triode section 
of a 12AU7 operating as resistance- 


coupled amplifiers. The second section 
of the 12AU7 operates as a _ tone 
equalization stage providing NARTB 
equalization. A 12AV7 operating as a 
balanced push-pull oscillator provides 
erase and bias current at a frequency 
of approximately 60,000 cps. 

A 6E5 “Magic Eye” tape recording 
level indicator is used because of its 
small size, low cost, and simplicity. Al- 
though it is not as accurate as a vu 
meter it is well adapted for use in a 
unit of this type. The correct imped- 
ance matching is provided for a Viking 
75-1 half-track record/playback head 
or either section of a Viking 75-S2 in- 
line stereophonic record/playback head. 
Power requirements are 300 volts d.c. 
at 15 ma. and 6.3 volts a.c. at 1.2 amps. 
Details on a separate power supply, if 
required, will be given later. Connec- 
tions to the erase and record/playback 
heads on the tape deck are made with 
18-inch shielded leads. The unit, as con- 
structed, is very compact, measuring 
only 6% inches long by 4% inches high 
by 3 inches wide over-all. It includes 
a recording level control and combina- 
tion switch for removing the 300 volt 
d.c. plate supply when the amplifier is 
not being used for recording. All of the 
parts are standard with the exception 
of the special bias oscillator trans- 
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former which is available from Viking 
of Minneapolis. 

A good hi-fi preamplifier becomes a 
high-fidelity tape recording amplifier 
when the “tape recorder output” jack 
of the preamplifier is connected to the 
input jack on this “outboard” record- 
ing amplifier unit. All of the normal 
inputs on the preamplifier can be used 
in the regular way. It is also possible 
to connect the output of a tuner or 
record player preamplifier to the input 
jack of this recording amplifier. This 
eliminates the necessity of going 
through an audio control-preamplifier 
first. 

Fig. 2 shows the recording frequency 
response of this unit when connected 
to the “to tape recorder input” jack of 
a commercial preamplifier. The over-all 
frequency response of a record/play- 
back cycle using an NARTB equalized 
playback system will be flat within + 
3 db, from below 30 to 12,000 cps. 

A tape deck equipped with only one 
erase head and one record/playback 
head can be used. One disadvantage of 
such an arrangement is the necessity 
for changing leads in going from re- 
cording to playback, since no playback 


Fig. 1. Schematic diagram of unit. The 6AV6 and one section of the 12AU7 are operating as ist 


circuitry is included in the “outboard” 
recording amplifier. This disadvantage 
can be avoided, however, by using a 
tape deck equipped with a _ second 
record/playback head in addition to the 
erase head and one record/playback 
head normally used. A playback system 
can be permanently connected to the 
one record/playback head and this re- 
cording amplifier to the other. The 
Viking FF75RM deck can be used in 
this type of an arrangement. 


Construction 


The chassis is an aluminum box 2% 
inches high by 5% inches long by 3 
inches wide. The front of this box 
serves as the front panel of the am- 
plifier. The section with the small 
flanges at each end serves as the bot- 
tom. 

Three of the tubes, the 6AV6, 12AU7, 
and 12AV7, are mounted in a straight 
line along the left-hand side with their 
centers % inch in from the edge. The 
four-section filter capacitor is mounted 
with its center % inch in from the 
right edge and 1% inches in from the 
front of the chassis. The bias oscillator 
transformer, mounted in the right rear 


corner, is centered with the filter ca- 
pacitor and the 12AV7 tube socket. An 
extra %, inch hole is drilled %¢ inch in 
from the left edge of the chassis and 
centered between the 6AV6 and 12AU7 
tube sockets. This is for one terminal 
strip. Another %, inch hole is drilled 
on the tube socket center line and 4g, 
inch in front of the 12AV7 tube socket 
center. This is to be used for a second 
terminal strip. Two %,4 inch holes are 
drilled between the filter capacitor and 
the bias oscillator transformer to ac- 
commodate the small bracket which 
holds the 6E5 tube socket, inside the 
chassis. 

The 6AV6 and 12AV7 tube sockets 
can be mounted using 4/40 x \% inch 
machine screws threaded into the top 
of the chassis. Since the 12AU7 Vector- 
type tube socket mounting screws can- 
not be threaded into the chassis be- 
cause the shield base mounts from the 
top and the Vector socket mounts from 
the bottom, the holes for these screws 
are made a little larger. 

The filter capacitor is mounted on an 
insulating plate to facilitate the use of 
a minimum number of chassis grounds 
when the unit is wired. It may be 


pled amplifiers. 


The second section of the 12AU7 is the tone equalization stage, while the 12AV7 operates as a balanced push-pull oscillator 
providing erase and bias current at a frequency of about 60 kc. A 6E5 tuning eye tube is used as recording level indicator. 


Ri, Reo—120,000 ohm, 2 w. res. 

R:—250,000 ohm audio taper pot (with switch 
$i) 

R:—5600 ohm, 2 w. res. 

Ry, Ru, Ree, Res—220,000 ohm, 2 w. res. 

Rs, Rir—2.2 megohm, 2 w. res. 


v2 (2AuU7 
V2, erv. 
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' 
' 
' 
| 
' 
' 
' 
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Re, Ru-—2200 ohm, 2 w. res. 

Rz, Re, Ra, Ree—100,000 ohm, 2 w. res. 

Rw—250,000 ohm, 2 w. res. 

Ru—33,000 ohm, 2 w. res. 

Rw—2200 ohm, 1 w. res. 

Ro—4.7 megohm, 2 w. res. 

Riu—1 megohm, 2 w. res. 

Ra—10,000 ohm, 2 w. res. 

Rer—51,000 ohm, 2 w. res. 

Rei —1800 ohm, Y2 w. res. 

Res—33,000 ohm, 2 w. res. (value chosen to 
provide correct bias) 

C1, Cu—S50 putd. ceramic capacitor 


B ADJUST FOR .6 TO LOMA. BIAS CURRENT IN RECORD HEAD 


Ce—100 uyfd. ceramic capacitor 

Cs—.022 pwfd., 500 v. ceramic capacitor 

Cy-Cs-Co-C y—15/50/15/15 wfd., 350/50/350/ 
350 v. elec. capacitor (Mallory FP 419.9) 

Ce—.1 pfd., 300 v. ceramic capacitor 

Cr—25 uufd. ceramic capacitor 

Cs—.047 pfd., 300 v. ceramic capacitor 

Cw, Cun—.01 pfd., 300 v. ceramic capacitor 

Cu—1000 pyfd. ceramic capacitor 

Cu—.001 pfd. ceramic capacitor 

Cw—.5 pfd., 400 v. miniature tubular capacitor 

Cu, Cu—500 ppfd. ceramic capacitor 

Cw—750 putd. ceramic capacitor 


TO 6.3V.AC. HEATERS 


Jr—Phono pin jack 

S:—S.p.s.t. switch (on Re) 

P +—4-pin plug 

Ps, Ps—Shielded phono plug 

CRr—1N294 crystal diode 

T 1—Bia illat former (Viking Part 
No. D501. Available from Viking of Min- 
neapolis, 9600 Aldrich Ave., South, Minne- 
apolis 20, Minn.) 

Vr—6AV6 tube 

Vi—12AU7 tube 

Vs—6ES tube (“Magic Eye”) 

Vi—12AV7 tube 
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necessary to dress the hole made by a 
standard 1%2 inch punch so the capaci- 
tor mounting lugs do not touch the 
chassis. 

The 6E5 level indicator tube socket 
is mounted on a small bracket. The end 
of this tube projects slightly through 
the 1% inch hole in the front of the 
chassis and to the right of the level 
control. An Amphenol Type No. 78S6 
socket, mounted on the socket bracket 
with a retainer ring, is used for the 6E5 
tube. This bracket should be made from 
fairly heavy aluminum, both for maxi- 
mum strength and also because a shim 
may be necessary to secure the socket 
and retainer ring if the metal is too 
thin. Mount the bracket on the chassis 
with its mounting flange forward. Pins 
No. 6 and 1 of the tube socket should 
be toward the outside edge of the 
chassis when the socket is_ being 
mounted. 

A series of %-inch holes is provided 
in the front to mount the level control 
and in the rear to mount grommets to 
pass the power cable and leads to the 
tape deck. A standard RCA phono jack 
is also mounted in the rear of the 
chassis, to serve as an input jack. This 
is toward the same edge of the chassis 
as the tubes and level control on the 
top and front respectively. 

Mount a terminal tie point on the 
underside of the chassis and at the bias 
oscillator transformer lug in the center 
of the chassis. 

The following details should be kept 
in mind when mounting the parts: The 
three lugs on the level control should 
be toward the top of the chassis, near- 
est the 6AV6 tube socket. This tube 
socket is mounted with pins 1 and 7 
toward the outside edge of the chassis. 
The 12AU7 and 12AV7 tube sockets are 
mounted with pins 1 and 9 toward the 
outside edge of the chassis. 

Wiring 

The wiring is not difficult even though 
the assembly is very compact. The 
Vector socket, for instance, can be com- 
pletely wired before it is permanently 
mounted and this is a good place to 
begin. 

Use a Vector socket that extends 1% 
inches below the chassis and is equipped 
with six insulated lugs and one ground 
lug around the bottom. These lugs can 
be identified as follows: “A” below the 
No. 1 pin of the tube socket; “B” below 
pins 2 and 3; “C” below pins 4 and 5; 
“D” below pin 6; “E” below pin 8; and 
“F” below the space between pins 9 
and 1. The ground lug “L” is below the 
space between lug “F” and “A.” 

Refer to the schematic diagram Fig. 
1, where the various lug designations 
appear as circled letters. Starting with 
lug “A” we have resistor R,, R:, and 
the wire to one section of the filter 
capacitor. At lug “B” we have resistors 
Rs, Re, and Ru, capacitor C., and ground 
wires to the center shield of the 6AV6 
tube socket and ground lug “L.” At lug 
“C” we have one lead from resistor 
Ri, Rw, and Rw», and leads to one section 
of the filter capacitor and to one of the 
terminal strips for connection to the 
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Over-all view of unit with level control and recording level indicator at front end. 
Shielded cables to record and erase heads and the power cable may be seen here. 
The tubes, filter capacitor, and bias-oscillator transformer are atop the chassis. 


bias oscillator coil. At lug “D” we have 
the other end of capacitor C; and resis- 
tors Ri and Ry». At lug “E” we have Ro», 
Rw, and Ru; also C. and C:. At lug “F” 
we have Ru, Rs, and the other end of 
R.. A lead also goes to a section of the 
filter capacitor. No mention is made of 
the connections to the tube socket pins 
because this becomes obvious as the 
lugs are wired. 

After the wiring has been completed 
on the Vector socket, it can be mounted 
and the filament string wired next. 
Then the rest of the wiring can proceed 
normally. 

A terminal tie strip is used for con- 
nection between Ru, Rw, and the “B 
plus” lead from the switch mounted on 
the level control. One lug on the second 
terminal tie strip is used for connection 
between R= and capacitors C:; and Cw. 
This is the lug nearest the edge of the 
chassis. The other lug is used for con- 
nection between R, and Cn and the 
1N294 crystal diode. The end lug of 
the third tie strip nearest the 12AV7 
tube socket is used for connection be- 
tween Cw, Rs, and the center conductor 
of the erase head lead. The next lug is 
used for a common ground connection 
for the brown lead of the bias oscillator 
transformer, resistors Ra, Ra, and Ru 
of the bias oscillator circuit, the shield- 
ing braid of the record and erase head 
leads and the ground wire (black) of 
the four-conductor power cable. A 
ground lead is also connected between 


Fig. 2. The ding freq 
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this lug and pin No. 5 of the 6E5 tube 
socket. The third lug on this terminal 
tie strip is used for the slate colored 
lead from the bias oscillator trans- 
former and Cw. One lug of a fourth 
terminal strip is used for connection to 
the positive 300-volt lead (red) of the 
four-conductor power cable and a lead 
to the switch mounted on the level 
control. The other insulated lug is used 
for connection to R=, Cw, and the center 
conductor of the record head connect- 
ing lead. 

Capacitor Cy» and resistor Ry are 
mounted between pins 3 and 5 of the 
6E5 tube socket. Resistor R:. is mounted 
between pins 2 and 4 of the 6E5 tube 
socket. It is necessary to allow a slight 
amount of slack in the wiring to the 
6E5 tube socket because this socket 
must be moved slightly to replace the 
6E5 tube. Capacitors Cus, Cr, and Cis are 
mounted directly on the 12AV7 tube 
socket. 

Shielded leads 18 inches long with 
standard RCA phono plugs on one end 
are used between the recording ampli- 
fier and the tape deck. Since it is some- 
times troublesome to mount these 
phono plugs on the end of a lead, a good 
idea is to purchase commercial patch 
cords equipped with the proper type 
plugs on each end and cut them to the 
length desired. The plug to the erase 
head may be colored red and to the 
record head black. Ordinary shielded 
phono wire with a braided insulating 
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View of underside of equalizer-bias amplifier showing locations of some components. 


covering is used between the input jack 
and the level control. The series resis- 
tor, R:, can be fastened to the end of 
this lead at the level control and a short 
piece of spaghetti pushed over it. Ca- 
pacitor C, is connecteci across the input 
jack. 

These detailed suggestions do not 
complete the wiring. But from this 
point on it can be done in the conven- 
tional way and so specific suggestions 
are not being made. A lug is mounted 
at one of the mounting screws of the 
filter capacitor to provide a connection 
between the chassis and the electrical 
ground of the circuit. No other ground- 
ing to the chassis is necessary except 
where the input jack is mounted on 
the rear of the chassis. The shielded 
lead from this jack is grounded at the 
jack end only. 

A 4-prong power plug is connected to 
the end of the 2-foot long power cord 
with the filament leads soldered to pins 
1 and 4. The ground wire is connected 
to pin 3 and the positive 30(-volt wire 
to pin 2. 


Power Supply 


A conventional power supply, capable 
of delivering 300 volts of well filtered 
d.c. at 15 ma. and 6.3 volts a.c. at 12 
amps, can be used with the equalizer- 
bias amplifier with good results. 


It is assumed that the equalizer-bias 
amplifier will be used with a preampli- 
fier that is capable of delivering this 
amount of power to an auxiliary unit; 
or that the preamplifier is powered 
from the power supply of an amplifier 
that is capable of delivering enough 
power to supply the equalizer-bias am- 
plifier in addition to the system pre- 
amplifier. 

In cases where a separate power sup- 
ply is required the circuit of Fig. 3 can 
be used. Voltage regulation is not abso- 
lutely necessary because the drain of 
the equalizer-bias amplifier is rather 
steady. If the VR tubes are omitted it 
may be necessary to increase the value 
of current limiting resistor R, to 8000 
ohms or more. Two power plugs are 
provided, in case it is desired to use the 
power supply to power a commercial 
preamplifier in addition to the equal- 
izer-bias amplifier. 


Testing 


After all the wiring has been com- 
pleted and the amplifier is ready to 
test, a dummy load jack should be pre- 
pared. This can be a double phono jack 
with a 2-watt, 6800-ohm resistor con- 
nected across the jack for the red, or 
erase head, lead and a 2500-ohm resis- 
tor connected across the jack for the 
black, or record head, lead. 


Fig. 3. Circuit of separate supply with provision for octal or four-pin plugs. 


SY3 
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R:r—2500 ohm, 10 w. wire- 
wound res. 
R:—100,000 ohm, 2 w. 


res. 
Ci, Ce—15/15 pwfd., 475 
vy. elec. capacitor (Mal- 


lory FP 258) 
SOr—4-pin socket 
SO:—Octal socket 


PL:—6-8 v., .15 amp. pilot 
light (2240 or #47) 
CHr—9 hy., 50 ma. filter 

choke (Thordarson 


20C66) 

Tr—Power trans. 325-0- 
325 v. @ 70 ma.; 6.3 
v. @ 3.5 amps.; 5». @ 
3 amps (Merit P-2951) 

Sr—S.p.s.t. switch 

Vr—SY3 tube 


Vs, Ve—OD3/VR150 volt- 


age regulator tube 


Connect the power cable to a suitable 
power supply, preferably at the pre- 
amplifier unit, to minimize the chance 
of “ground loops” that might induce 
hum or cause other difficulties. The only 
modification that might be needed in 
your existing power supply arrange- 
ment is to disconnect the center tap of 
the power transformer filament wind- 
ing or the hum balancing potentiom- 
eter, whichever the case may be, from 
ground and insert a small battery to 
apply a positive potential of 9 to 15 
volts between the filament string and 
ground. Since there is no current drain 
through the battery, shelf life can be 
expected. If there is a power amplifier 
in the system with the cathodes of the 
power amplifier tubes operating at a 
potential of 9 to 15 volts or more above 
ground and these cathodes are bypassed 
with a capacitor of 10 to 15 sgfd. or 
more to ground, it is good practice to 
connect the filament center tap to the 
cathodes. This will provide a positive 
potential for the recording amplifier 
filament string and is adequately by- 
passed to ground. A battery is unneces- 
sary in such an arrangement. 

The reason for applying the positive 
potential to the filament string is to 
minimize filament-to-cathode emission 
which can cause objectionable hum, 
particularly in the 6AV6 tube. 

After the tube filaments have had a 
chance to warm up, advance the record- 
ing level control to switch on the high- 
voltage plate supply. The target of the 
level indicator tube should immediately 
show its normal glow, with a shadow 
deflection of about 90 degrees or slight- 
ly less. Check the potentials at each 
pin of the tubes in the recording ampli- 
fier, using a high impedance vacuum- 
tube voltmeter. These should corre- 
spond, within 15 per-cent, to the volt- 
ages given on the schematic diagram 
shown previously. 

Short the input jack on the equalizer- 
bias amplifier. It should be possible to 
advance the recording level control all 
the way with no change in the record- 
ing level indicator shadow deflection, 
when the input is shorted. If the shad- 
ow is not centered, the 6E5 tube socket 
can be turned enough to center it. Any 
change in deflection when the level con- 
trol is advanced with the input jack 
shorted indicates hum or other trouble 
in the recording amplifier. 

Connect the output of an audio signal 
generator to the input jack and feed a 
0.6 volt signal at 1000 cps into the input 
of the equalizer-bias amplifier. The re- 
cording level indicator shadow should 
close with no overlap when the level 
control is advanced a little less than 
one quarter of a turn. 

The next step is to adjust the resistor 
Rs, between the erase head lead and 
the record head lead, for the correct 
amount of recording bias current in the 
record head. If a Viking FF75 series 
tape deck is being used, this should be 
0.8 to 1.0 ma. The manufacturer’s spec- 
ifications should be followed for any 
other type of head. ' 

(Continued on page 127) 
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Subminiature 
Transistor 
Power 


By 
FRANK H. TOOKER 


tually very little has been done, 
about a.c.-operated power sources 
for transistor circuits. It is hoped 
that the present article will start the 
ball rolling, and in the right direction. 

Transistor power supplies apparent- 
ly got off to a poor beginning when 
filament transformers were recom- 
mended as the voltage-stepdown unit. 
Filament transformers are capable of 
supplying considerably more current 
than transistor circuits require. Thus, 
they are bulky and out of step with 
the trend toward miniaturization that 
has accompanied transistor develop- 
ment. Actually, the answer to the size 
problem has been right under our noses 
for some time. A number of transistor 
audio transformers—principally those 
distributed by Argonne Electronics 
Mfg. Corp.—work very well as minia- 
ture power transformers, and they 
measure only 1” x 4%” x 4"! 

The full-wave power supply circuit 
shown in the schematic diagram, Fig. 
1, is quite conventional in appearance, 
except for the 117-volt a.c. input. An 
NE-48 neon lamp (PL,) and a 15,000- 
ohm, 1-watt resistor (R;) are employed 
at this point as a regulator to wipe out 
line-voltage variations. The regulation 
that can be obtained through the use 
of these two simple components is more 
than adequate for the majority of ap- 
plications. At 5 milliamperes d.c. out- 
put, for instance, the variation is on 
the order of +0.1 volt d.c. when the 
line voltage is varied over the whole 
range from 30 to 130 volts a.c. 

The d.c. output voltage and ripple 


Qs: a lot has been said, but ac- 
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The power transformer is cemented in the 
plastic box and clamped until the cement 
has hardened. Then the filter choke is 
mounted in a similar manner in the other 
end of the plastic box as is shown in the 
photograph of the completed unit above. 


Tiny a.c.-operated battery substitute has very low 
ripple along with simple but effective regulation. 


percentage to be expected when vari- 
ous currents are drawn from this min- 
iature power source are given in Table 
1. Note that these are quite adequate 
to accommodate many different tran- 
sistor circuits. 


The Miniature Choke 


The miniature choke, CH:, can be 
made from any of the Argonne %"x 
5¢”x 5” transistor audio transform- 
ers. Because Argonne winds its coils 
on little nylon bobbins, the procedure 
is simple and there’s very little chance 
of any serious mishaps. Merely dis- 
assemble the transformer, i.e., remove 


the mounting frame and all the “E” 
and “I” laminations which make up 
the core. Remove all the original turns 
of wire from the little nylon bobbin, 
and rewind the bobbin almost full with 
No. 38 Nylclad or Formvar magnet 
wire. It isn’t necessary to count turns. 
Leave enough space on the bobbin for 
a couple of wrappings of plastic tape 
as an outer covering, and make sure 
none of the wrapping or the wire ex- 
tends beyond the edges of the bobbin. 
Finish off the coil by using a couple 
of pigtail leads from the original trans- 
former windings. Insulate the solder 
(Continued on page 132) 


Ripple 


0.03% 
~ 0.05% _ 
0.10% 
0.16% 
~ 23% 


Table 1. Output voltages and ripple 
percentages for various load currents. 


Fig. 1. 


Complete schematic diagram=p 
and parts list for the subminiature supply. 


R:—15,000 ohm, 1 w. composition res. 
Cr—Miniature 20 pfd., 15 v. elec. capacitor 
(Lafayette CF-123 or equiv.) 
Co—Miniature 30 pfd., 15 ». elec. capacitor 
(Lafayette CF-124 or equiv.) 
CHr—Subminiature filter choke (see text) 
PL:-—Type NE-48 neon, bulb 
CR:, CRe—1N295 crystal diode rectifier 
T:—Transistor audio trans., used as power trans. 
(Argonne AR-101, see text) 


through and swept all the clouds 

from the sky. The weather was 
clear, bright, and cold with a snap to it 
that set the blood tingling. Barney, who 
was very sensitive to changes in the 
weather, came bounding into the serv- 
ice shop in gay spirits to find Mac, his 
employer, holding a mysterious-looking 
black and chrome tube in his hands. 

“Yo, ho, ho, and a bottle of rum!” 
Barney chanted. “What, if anything, 
are you doing with that sawed-off tele- 
scope, Boss?” 

“As usual, you’re about as wrong as 
you can get,” Mac retorted as he slid 
the tubes together. “Instead of a 
sawed-off telescope, this is actually a 
long-range microscope. In fact, it’s a 
‘TV Tubescope’ manufactured by the 
Edmund Scientific Corporation of Bar- 
rington, New Jersey. 

“What’s this ‘long-range microscope’ 
jazz you’re giving me?” 

“This microscope is intended for 
viewing the dot pattern of a color 
kinescope through the safety glass. As 
you know, with the ordinary micro- 
scope, the object being viewed must be 
quite close to the front objective lens 
of the instrument, usually less than an 
inch away. But the safety glass keeps 
us from getting that close to the tube 
face, especially where it curves away 
at the edges. The working distance of 
this special job is 4%” which is ample 
to allow us to focus on every portion of 
the tube screen.” 

“I don’t need any microscope to see 
the dots put out by our dot generator.” 

“I’m not talking about those dots; 
I’m talking about the individual col- 
ored phosphor dots on the screen of the 
kinescope. On a 21” screen these are 
still only about 1/100th of an inch in 
diameter, and I doubt that even your 
20/20 vision allows you to see them 
very clearly. But take a squint through 
this microscope at the screen of that 
color set going over there and you'll 
see what I mean.” 

“It’s no use right now,” Barney re- 
marked; “there are no color programs 
on.” 
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A WINTER cold front had come 


By JOHN T. FRYE 
THROUGH THE SAFETY GLASS 


“You're forgetting something,” Mac 
chided; “take a look.” 

Barney placed the front of the black 
anodized aluminum tube against the 
safety glass and pulled out the chrome 
draw tube until the microscope was in 
focus. 

“Wow, that’s beautiful!” he ex- 
claimed. “When I look through the 
microscope at this perfectly white area, 
I see a wonderful mosaic of red, blue, 
and green dots. Of course, now that I 
think about it, I realize this is what I 
should expect to see. I know that white 
on a color receiver is produced by hav- 
ing these closely spaced red, blue, and 
green dots glow with just the right 
amount of relative brilliance: They are 
so tiny and close together that the eye 
cannot see them separately but re- 
ceives a combined impression from 
them so that their primary colors are 
‘mixed’ to produce white. As I say, I 
know this to be true; but you really 
have to see it to believe it. You're sure 
right about that!” 

“The main use of the microscope is 
in establishing color purity,” Mac ex- 
plained. “In order to achieve the best 
possible purity, you want the beam to 
strike the exact center of each phos- 
phor dot as nearly as possible, and you 
need a microscope to see when this has 
been accomplished.” 

“What's the power of this gadget?” 
Barney wanted to know. 

“This particular model magnifies 
twenty-two diameters. Different eye- 
pieces can be had to give 14X or 27X 
magnification, but this is the model, I 
am told, that most technicians prefer. 
Awhile ago I was looking at a ruler 
with it and the field of view seems to 
be about %”. As with most micro- 
scopes, the image is inverted and re- 
versed as to left and right.” 

“I can see a real need for it in color 
TV work, but color sets are still few 
and far between around here. How did 
you ever talk your Scotch blood into 
letting you buy such a specialized in- 
strument?” 

“It wasn’t easy,” Mac admitted with 
a grin as he returned the Tubescope to 


its leather case. “You'll probably be 
tickled to know I quizzed the manu- 
facturer as to why it has to cost as 
much as it does. After all, it looks like 
a fairly simple optical instrument to 
me. He reports this microscope is ex- 
pressly designed to do well the single 
job of viewing color TV dot patterns. 
That means a color-corrected achromat 
has to be used on the objective lens 
since simple lenses would distort and 
alter the color pattern. Moreover, that 
long-working-distance requirement 
makes it impossible to employ avail- 
able optical systems.” 

“That explains why he has to charge 
more for it, but I still want to know 
how you persuaded yourself to buy it,” 
Barney probed. 

“Well, I convinced myself I could use 
it for other things around the shop than 
color TV. That long working distance 
makes it mighty useful for examining a 
stylus without removing it from the 
cartridge. Even when the arm will not 
lift up but a short distance, you can 
usually maneuver this microscope and 
the light so that the point of the stylus 
can be thoroughly examined. And let 
me show you another use for it I just 
found before you came in. The printed 
circuit chassis of this a.c.-d.c. set has 
a broken lead in it. I can make the set 
cut on and off by flexing the board. 
You know how hard it is to spot those 
hairline breaks with the naked eye, but 
take a look at this line right here where 
I have marked it with the crayon pen- 
cil. See that crack clear across the 
lead? Sticks out like the Grand Can- 
yon when you look at it through the 
microscope, doesn’t it?” 

“Yeah, and so does the way you twist 
your own arm into buying something 
you want,” Barney said with a smile. 
“You're Scotch, all right; but you sim- 
ply can’t resist a piece of interesting 
new equipment. Speaking of printed 
circuits, though, I see where one TV 
manufacturer is sending out literature 
saying that out of consideration for 
technicians his company is going to use 
no printed circuitry. He says it costs 
more to make a set without printed 
circuits but that doing it that way 
means greater operating dependability 
and fewer servicing headaches. What 
do you think of that?” 

“Mostly I think it’s interesting that 
the argument over the difficulty of 
servicing printed circuits has reached 
the manufacturers’ level. We _ both 
know technicians have felt pretty 
strongly about this subject for some 
time. It’s easy to see the advantages 
of the printed circuit from the manu- 
facturing point of view. It’s a natural 
for automation. Human error can be 
largely eliminated. It’s easier to 
achieve identical behavior with printed 
circuits, especially where stray capac- 
ity, lead length, etc., are important. On 
the other hand, trying to trace a cir- 
cuit through a printed circuit maze is 
a real headache, and replacing parts on 
a printed circuit board can be a nerve- 
wracking, and often disastrous, expe- 
rience. 

(Continued on page 162) 
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Cut testing time in half— 


DOUBLE TUBE SALES 


Fastest, Most Complete, Portable 
DYNAMIC MUTUAL CONDUCTANCE 
TUBE & TRANSISTOR TESTER 


Checks over 99% of the tubes most widely used in television 
receivers, plus popular home and portable radio tubes. Tests 
over 500 tube types. Lists over 125 tube types, with settings, on 
socket panels for maximum operating speed. Complete listing in 
fast telephone-index type selector. Includes 16 spore sockets and 
sufficient filament voltages for future new tube types. Tests each 
section of multiple tubes separately for Gm—Shorts—Grid 
Emission—Gas Content—and Life. Provides instantaneous Heater 
Continuity check. Shows tube condition on “Good-Bad” scale 
and in micromhos. Special bridge assures automatic line com- 
pensation. No multiple switching—No roll chart. Includes pin 
straighteners. Transistor Tester checks junction, point contact 
ond barrier transistors, germanium and. silicon 


diodes, selenium and silicon rectifiers. Net, $169°° 


Famous move. 500 Money-Making Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Servicemen say: “Best tube tester I’ve ever owned for speed 
and dependability” “Makes money. Paid for itself several times. 
Really indispensable’ “Have two...one for the shop and one for 
house calls!’ “Adds income and saves unprofitable call-backs!’ 
That is why thousands of the Model 500 are now in profitable 
use all over the nation. Tests tubes for Shorts, Grid Emission, 
Gas Content, Leakage, and Dynamic Mutual Conductance—in a 
matter of seconds. Life Test detects tubes with short life expec- 
tancy. Shows tube condition on “Good-Bad” scale and in 
micromhos. One switch tests everything. No multiple switching— 
No roll chart. Special bridge maintains automatic line 

compensation, 7-pin and 9-pin straighteners. Net, $109°° 


NEW mover 510 accessory SOCKET PANEL 


Adds over 50% more sockets to the B&K Model 500 Dyna-Quik. 
Enables you to quick-check many more tube types, old and new. 
Fits inside the cover of the Model 500. The Model 510 Accessery 
Socket Panel comes completely wired, ready to 

install and connect. Net, $29°5 
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®@ Each Dyna-Quik Tube Tester 
completely tests each tube in seconds 


@ Eliminates substitution testing 
®@ Shows customer true condition and 
life expectancy of tubes 
@ Sells more tubes right on-the-spot 
@ Cuts servicing time, wins customer confidence 
@ Saves costly call-backs, brings more profit 


One extra tube sale on each of 5 calls a day 
pays for the Dyna-Quik in a few weeks. 


See your ‘B & K Distributor, 
or write for Bulletin AP10-N 


BaK MANUFACTURING CO. 


3726 N. Southport Ave., Chicago 13 


everybody's doing it! 


FRANK PERKINS 


Composer and arranger Frank Perkins 
listens attentively to his Decca hi-fi 
album “Music For My Lady” as its 
beautiful sounds are recreated with 
Heath high fidelity equipment. Music is 

a very important part of Frank's life, 

since his background includes composing 
and arranging musical scores for motion 
pictures, and for music publishers. 
Songs he has written include “Stars 

Fell on Alabama”, “Emaline”, “The Scat 
Song”, “The Way | Feel Tonight”, “After 
All These Years", and “Turn Back The 
Clock". Frank Perkins has discovered 

the beauty of Heath Hi-Fi sound... 

and the fun of “do-it-yourself” Heathkit 
construction. So, why don't you! 


Heathkits 


By DAYSTROM 


...fun to build 
nmtienoiematmeredaminercorsenns And g thrill to own! 


and every wire and part is to be placed. Everything you 


do is spelled out in pictures so you can't go wrong. 
That's what makes it such fun! 


and here’s why... 


1. You get higher quality at lower cost by i aa ae see 
dealing direct, and by doing your own from socket C1 (NS) to ground lug C9 (NS). 
bi See Figure 8 
assembly. (V) Connect a .005 uid disc capacitor from 
, R P r NS). 
2. You receive personal, friendly, service (be- pes See 
fore and after sale) for complete satisfaction. ( ) Bend socket lug C5 and IF transformer lug 
Q3 toward each other until they make con- 
3. You benefit from the latest in engineering mo batman yg Goines: Se Soe- 
designs because of our concentration on ( ) Install a .005 fd capacitor from socket 
it- j y (NS) to ground lug C9.(NS). Dress t= 
kitsform form equipment only. acitor close to chassis, under t, 
4. You may depend on performance as ad- pacitor previously instas, 
vertised—backed by Heath's world-wide 


reputation for quality. 
5. You can take a full year to pay with the 
HEATH EASY TIME PAYMENT PLAN. 


RADIO & TV NEWS 


TIME PAYMENTS... 


The Heath Time Payment Plan was designed for 
your convenience. Now, you can order the kits of 
your choice, and pay for them in small monthly 
installments. Write for full details. 


HEATHKIT EXTRA PERFORMANCE 
70-WATT AMPLIFIER KIT 
For really high performance, with plenty of reserve power, 
the W-6M is a natural. The full 70-watts output will seldom, 
if ever, be required. However, this reserve insures dis- 
tortion-less sound on power peaks. The W-6M will loaf along 
at normal listening levels and yet is always ready to extend 
itself when program material demands it, without the least 
amount of strain. The output circuit employs 6550 tubes with 
a special-design Peerless output transformer for maximum 
stability at all power levels. A quick-change plug selects 
4, 8 and 16 ohms or 70-volt output and the correct feedback 
resistance. A yariable damping control is. also provided for 
Ta k rs eB Extremely 
gh the use of 
ibde rectifiers, 
at eee get are smaller 
han a houstiifus F ise ab Pwatt is +1 db 
from 5 cps tH th c d hf iBhloffab ve 100 kc 
70 watts output harmonic distortion is below 2%, 20 to 20,000 
cps and IM distortion below 1%, 60 and 6,000 cps. Hum and 
noise 88 db below full output. In addition to high oe. 
ance, its fine sig ateg makes it a pleasure to display 
your living room. Proper layout of chassis insures ease of 
assembly by eli minating those cramped and difficult places 
to get at. Clear instructions—and top-quality components. 
Get started now and make this amplifier the heart of your 
hi-fi system. Shipped express only. Shpg. 
Wt. 50 Ibs. 
MODEL W-6: Consists of W-6M kit, plus WA- 
P2 preamplifier. Express only. Shpg. Wt. 59 
Ibs. $129.70 


5109 


HEATHKIT HIGH FIDELITY FM TUNER KIT 


This tuner can bring you a rich store of FM programming, 
your least expensive source of high fidelity material. It 
covers the complete FM band from 88 to 108 mc. Stabilized, 
temperature-compensated oscillator assures negligible 
drift after initial warmup. Features broadbanded circuits for 
full fidelity, and better than 10 uv sensitivity for 20 db of 
quieting, to pull in stations with clarity and full volume. 
Employs a high gain, cascode RF amplifier, and has AGC. 
A ratio detector provides high-efficiency demodulation 
without sacrificing hi-fi performance. IF and ratio trans- 
formers are prealigned, as is the frontend oper m-3a 
tuning unit. Special alignment equipment is 

not necessary. Edge-lighted glass dial for $9595 
easy tuning. Here is FM for your home at a : ~ 
price you can afford. Shpg. Wt. 8 tbs. ossegapeeae me 


HEATHKIT BROADBAND AM TUNER KIT 


This AM tuner was designed especially for high fidelity 
applications. It incorporates a special detector using crystal 
diodes, and the IF circuits feature broad band-width, to 
insure low signal distortion. Audio response is +1 db from 
20 cps to 9 kc, with 5 db of preemphasis at 10 kc to com- 
pensate for station rolloff. Sensitivity and selectivity are 
excellent, and tuner covers complete broadcast band from 


550 to 1600 kc. Quiet performance is assured by 6 db signal- 
to-noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate 
the need for special alignment equipment. Incorporates 
AVC, two outputs, two antenna inputs, and = yopet Bc-1A 
built-in power supply. Edge-lighted glass 

slide-rule dial for easy tuning. Your “best $9595 
buy" in an AM tuner. Shpg. Wt. 8 Ibs. ie site 


HEATHKIT MASTER CONTROL 

PREAMPLIFIER KIT 

Designed for use with any of the Williamson-type amplifiers, 
the WA-P2 has five switch-selected inputs, each having its 
own level control to eliminate blasting or fading while 
switching through the various inputs, plus a tape recorder 
output. A hum contro! allows setting for minimum hum level. 
Frequency response is within +14 db from 15 to 35,000 cps. 
Equalization provided for LP, RIAA, AES, and early 78's. 
Separate bass and treble controls. Low im- ope wa-p2 
pedance cathode follower output circuit. All 

components were specially selected for their $1975 
high quality. Includes many features which | icsiatie 
will eventually be desired. Shpg. Wt. 7 Ibs. 


70-WATT 


AMPLIFIER 


Selects and 
contro/s sound 
to your taste 


PREAMPLIFIER 
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ADVANCED-DESIGN 
25-WATT AMPLIFIER 


Top performance 
in its 
power class! 


HEATHKIT ADVANCED-DESIGN 25-WATT HIGH 
FIDELITY AMPLIFIER KIT 


Designed especially to satisfy critical audio requirements, 
the W-5M incorporates the extra features needed to com- 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of +1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 
distortion less than 1% at 20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum-free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the “tweeter saver’’, and the “bas-bai”’ 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer are typical. Shipped ex- 
press only. Shpg. whe 31 Ibs. . econ oan 
MODEL W-5: Consists of W-5M kit above 

plus model WA-P2 preamplifier. Express only. $hQ/5 
Shpg. Wt. 38 Ibs. $79.50 ° 


HEATHKIT DUAL-CHASSIS 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 


The model W3-AM is a Williamson-type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO-300 
“ultralinear'’ output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine overall tone quality. Frequency 
response is +1 db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance. A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 ee. eemeeis 
MODEL W-3A: Consists of W-3AM kit above 

plus model WA-P2 preamplifier. Express $4Q/5 
only. Shpg. Wt. 37 Ibs. $69.50 ° 


SINGLE-CHASSIS 
20-WATT AMPLIFIER 


GENERAL-PURPOSE 
20-WATT AMPLIFIER 


HEATHKIT SINGLE-CHASSIS 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 


The model W4-AM Williamson-type amplifier will amaze 
you with its outstanding performance. A true Williamson 
circuit, featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago-standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 kc 
within +1 db. at 1 watt assures you of full coverage of the 
audio range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 


Wt. 28 Ibs. wean 
MODEL W-4A: Consists of W-4AM kit above, 
$39/5 
« 


plus model WA-P2 preamplifier. Express only. 
e i : G ee0e@ 


Shpg. Wt. 35 Ibs. $59.50. 
By DAYSTROM 
bring you the lasting satisfaction 
of personal accomplishment 


HEATHKIT GENERAL-PURPOSE 20-WATT 

HIGH FIDELITY AMPLIFIER KIT 

The model A-9C will provide you with high quality sound 

at low cost. Features a built-in preamplifier with four sepa- 

rate inputs, and individual volume, bass and treble controls. 

Frequency response covers 20 to 20,000 cps within «1 db. 

Total harmonic distortion is less than 1% at 3 db below 

rated output. Push-pull 6L6 tubes are used, with output 

transformer tapped at 4, 8, 16 and 500/ohms. A true hi-fi unit 

using high-quality components throughout, MODEL A-9¢ 

including heavy-duty “‘potted"’ transformers. 

Shpg. Wt. 23 Ibs. $35% 
* 
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HEATHKIT “BASIC RANGE” 
HI-Fl SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS-1 Speaker System 
provides amazing high fidelity performance for its size. 
Features two high-quality Jensen speakers, an 8” mid-range 
woofer and compression-type tweeter with flared horn. 
Covers from 50 to 12,000 CPS within +5 db, in a special- 
design ducted-port, bass reflex enclosure. Impedance is 
16 ohms. Cabinet measures 11%” H x 23” W x 11%” D. Con- 
structed of veneer-surfaced plywood, ” MODEL SS-1 
thick, suitable for light or dark finish. All woo 
parts are precut and predrilled for easy, $3995 
quick assembly. Shpg. Wt. 30 Ibs. e 


HEATHKIT “RANGE EXTENDING" 
HI-Fi SPEAKER SYSTEM KIT 
Extends the range of the SS-1 to =5 db from 35 to 16,000 
CPS. Uses 15” woofer and super-tweeter both by Jensen. 
Kit includes crossover circuit. Impedance is 16 ohms and 
power rating is 35 watts. Measures 29” H x MODEL 55-18 
23” W x 17%” D. Constructed of veneer-sur- 

faced plywood ¥” thick. Easy to build! Shpg. $9995 
Wt. 80 Ibs. ° 


eathkits... 


By DAYSTROM 


let you save up to Vr 
or more on all types 
of electronic equipment. 


HEATHKIT SINE-SQUARE GENERATOR 

The new AG-10 provides high quality, sine and square 
waves over a wide range, for countless applications. Some 
of these are; radio and TV repair work, checking scope per- 
formance, as a variable trigger source for telemetering and 
pulse work, audio, video and hi-fi amplifier 
response. F 
MC on both 


tuning—shielded oscillator circuit—separate step and vari- 
able output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 
sine wave. Both sine and square wave can be used at the 
same time without affecting either WAVE monet AG-10 
form. Power supply uses silicon-diode rec- 
tifiers. Shpg. Wt. 12 Ibs. $4995 
e 


HEATHKIT AUDIO ANALYZER KIT 


The AA-1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer. Input 
and output terminals are combined, and high and low fre- 
quency oscillators are built in. VTVM ranges are 0-.01, .03, 
-1, .3, 1, 3, 10, 30, 100 and 300 volts (RMS). Wattmeter ranges 
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w. 
IM scales are 1%, 3%, 10%, 30% and 100%. MODEL AA-1 
Provides internal load resistors of 4, 8, 16 or 

600 ohms. A tremendous dollar value. Shpg. $4995 
Wt. 13 Ibs. ° 
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HEATHKIT “LEGATO” 

HIGH FIDELITY SPEAKER SYSTEM KIT 

The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 
pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15” theater-type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high-frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 
amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 
by equalizing the acoustical centers of the speakers. The 
enclosure is a modified infinite baffle type, especially de- 
signed for these speakers. Cabinet is constructed of veneer- 
surfaced plywood, %” thick, precut and predrilled for easy 
assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 
Cabinet dimensions 41” L x 22%" D x 34" H. —yopen wu-1-c 


Choice of two beautiful cabinets. Model MODEL HH-1-CM 
HH-1-C in imported white birch for light fin- 
ishes, and HH-1-CM in African mahogany for 
dark finishes. Shpg. Wt. 195 Ibs. 


$3950 
EACH ; 


“BASIC RANGE”’ HI-FI 
SPEAKER SYSTEM 


Superlative 

sound reproduction 
through the speaker 
system of your choice 


“RANGE EXTENDING"’ 
HI-Fl SPEAKER SYSTEM 


“LEGATO” Hi-Fi 
SPEAKER SYSTEM 


SINE-SQUARE 
GENERATOR 


Sine and square 
waves for countless 
applications. 
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Audio 
equipment 
for your 
hi-fi testing 


GENERAL PURPOSE" 
SCOPE 


AUDIO VTVM 


HEATHKIT “GENERAL PURPOSE” 5” 
OSCILLOSCOPE KIT 

The mode! OM-2 Oscilloscope is especially popular with 
part-time service technicians, students, and high fidelity 
enthusiasts. It features good vértical frequency response 
3 db from 4 cps to over 1.2 mc. A full five-inch crt, and 
sweep generator operation from 20 cps to over 150 kc. Sta- 
bility is excellent and calibrated grid screen allows precise 
signal observation. Extra features include external or in- 
ternal sweep and sync, 1-volt peak-to-peak calibrating 
reference, 3-position step-attenuated input, adjustable spot 
shape control, push-pull horizontal and vertical amplifiers, 
and modern etched-metal circuits. Easy to build and a 
pleasure to use. Ideal foruse withotheraudio open om-2 
equipment for checking amplifiers. Shpg. 

Wt. 21 Ibs. $450 


HEATHKIT AUDIO WATTMETER KIT 

The AW-1 Audio Wattmeter can be used in any application 
where audio power output is to be measured. Non-inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w, 
and 50 w full scale. Five switch-selected db ranges cover 
—10 db to +30 db. All indications are read directly on a 
large 434” 200 microampere meter. Frequency response is 


1 db from 10 cps to 250 ke. Precision type multiplier re- 
sistors used for high accuracy, and crystal diode bridge for 
wide-range frequency response. This meter is used in many- 
recording studios and broadcast stations as a monitor as 
well as servicing. Afine meterto help supply open aw-1 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 Ibs. $7950 
HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG-9A is “made to order’’ for high fidelity ap- 
plications, and provides quick and accurate selection of 
low-distortion signals throughout the audio range. Three 
rotary switches select two significant figures and a multiplier 
to determine audio frequency. Incorporates step-type and a 
continuously variable output attenuator. Output indicated 
on large 4%” panel meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0-.003, .01, .03, .1,.3, 1,3 and 
10 volts RMS. “Load"’ switch permits use of built-in 600- 
ohm load, or external load of different impedance. Output 
and frequency indicators accurate to within #5%. Distor- 
tion less than .1 of 1% between 20 and 20,000 ope: ag-oa 
cps. Total range is 10 cps to 100 kc. Shpg. 

$3450 

a 


Wt. 8 Ibs. 
HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
in the audio equipment, represent distortion. Used with an 
audio signal generator, the HD-1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0-1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal-to-noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions ope up-1 
are provided. Shpg. Wt. 13 Ibs. 

$4950 

. 


eathkits... 


By DAYSTROM 


are well known for 
their high quality 
and reliability. 


HEATHKIT AUDIO VTVM KIT 

This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low-level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode-follower isolation between the input and the am- 
plifier, and between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are O-.01, .03, .1, .3, 1, 3, 10, 30, 
100 and 300 volts. Db ranges cover —52 db to +52 db. 
Features large 4%” 200 microampere meter, with increased 
damping in meter circuit for stability in low frequency tests. 
1% precision resistorsemployedformaximum —opet av-3 
accuracy. Stable, reliable performance in all 

applications. Shpg. Wt. 5 Ibs. $9995 
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HEATHKIT COLOR BAR AND DOT GENERATOR 


The CD-1 combines the two basic color service instru- 
ments, a sane Bar Generator and White Dot Generator in 


Produces 
bars, 10 vertiga 
for screen af 
put on any Gi 
output, variable - 
trolled sound carrier with off-on eullith. Voltage reeiiidibe 
power supply using long-life silicon rectifiers. ope. cp-1 
Gain knowledge of a new and profitable field $5995 


by constructing this kit. Shpg. Wt. 12 Ibs. 
e @ i S eee 
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are guaranteed to 
meet or exceed 
advertised specifications 


HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 
bility difficult to obtain even in instruments costing several 
times this low Heathkit price. It covers 3.6 mc to 220 mc in 
four bands. Sweep deviation is controllable from 0 to 42 mc. 
The all-electronic sweep circuit insures stability. Crystal 
marker and variable marker oscillators are built in. Crystal 
(included with kit) provides output at 4.5 mc and multiples 
thereof. Variable marker provides output from 19 to 60 mc 
on fundamentals and from 57 to 180 mc on harmonics. 
Effective two-way blanking to eliminate re- open 15-44 
turn trace. Phasing control. Kit is complete, 

including three output cables. Shpg. Wt. $4Q50 
16 Ibs. ° 


Functional 
styling with 
clean uncluttered 
look 


ELECTRONIC 
SWITCH 


HEATHKIT “EXTRA DUTY” 5” 

OSCILLOSCOPE KIT 

This fine oscilloscope compares favorably to other scopes 
costing twice its price. It contains the extra performance 
$o necessary for monochrome and color-TV servicing. 
Features push-pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak-to-peak calibration scurce, a fully 
compensated 3-position step-type input attenuator, retrace 
blanking, phasing control, and provision for Z-axis modula- 
tion. Vertical amplifier frequency response is within +1.5 
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down 
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep 
generator covers 20 CPS to 500 kc in five steps, five times 
the usual sweep obtained in other scopes through the use 
of the patented Heath sweep circuit. Etched-metal circuit 
boards reduce assembly time and minimize errors in as- 
sembly, and more importantly, permitalevel ope. 0-11 
of circuit stability never before achieved in 

an oscilloscope of this type. Shpg. Wt. 21 Ibs. $6950 
HEATHKIT ELECTRONIC SWITCH KIT 

A valuable accessory for any oscilloscope owner. It allows 
simultaneous oscilloscope observation of two signals by 
producing both signals, alternately, at its output. Four 
switching rates. Provides gain for input signals. Frequency 
response +1 db, 0 to 100 kc. A sync output is provided to 
control and stabilize scope sweep. Ideal for ope 5-3 
observing input and output of amplifiers 
simultaneously. Shpg. Wt. 8 Ibs. $95 
HEATHKIT VOLTAGE CALIBRATOR KIT 

This unit is an excellent companion for your oscilloscope. 
Used as a source of calibrating voltage, it produces near- 
perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guarantees good sharp square 
waves. Output frequency is approximately 1000 CPS. Fixed 
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 
3.0, 10, 30 and 100 volts peak-to-peak. Allows MODEL YC-3 
measurment of unknown signal amplitude by 
comparing it to the known output of the VC-3 $1950 
on oscilloscope. Shpg. Wt. 4 Ibs. - 


“EXTRA DUTY" 


SCOPE 
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HEATHKIT TUBE CHECKER KIT 

Eliminate guesswork, and save time in servicing or ex- 
perimenting. The TC-2 tests tubes for shorted elements, 
open elements, filament continuity, and operating quality 
on the basis of total emission. It tests all tube types en- 
countered in radio and TV service work. Sockets are pro- 
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9 
pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 44%” meter with multi- 
color “good-bad"’ scale. Illuminated roll chart with all test 
data built in. Switch selection of 14 different filament volt- 
ages from .75 to 117 volts. Color-coded cable harness allows 
neat professional wiring and simplifies con- —_yopet t¢-2 
struction. Very easy to build, even for a be- 

ginner. Shpg. Wt. 12 Ibs, $9950 


HEATHKIT HANDITESTER KIT 

The small size and rugged construction of this tester makes 
it perfect for any portable application. The combination 
function-range switch simplifies operations. Measures AC 
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0-10 ma and 0-100 ma. Ohmmeter ranges 
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm 
center scale). Very popular with home experimenters, elec- 
tricians, and appliance repairmen. Slips open m-1 
easily into your tool box, glove compartment, 

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs. 37% 
HEATHKIT PICTURE TUBE CHECKER KIT 

The CC-1 can be taken with you on service calls so that you 
can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 
ing them from the receiver or cartons if desired. Checks 
cathode emission, beam current, shorted elements, and 
leakage between elements in electromagnetic picture tube 
types. Self-contained power supply, and large 44” meter. 
CRT condition indicated on “good-bad"’ scale. Relative 
condition of tubes fluorescent coating is shown in “‘shadow- 
graph" test. Permanent test cable with CRT socket and 
anode connector. No tubes to burn out, de- — oper cc-1 


signed to last a lifetime. Luggage-type port- 
able case. Shpg. Wt. 10 Ibs. $94? 


Priced low 
to fit your 
budget 


HANDITESTER 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 
This multi-purpose VTVM is the world’s largest selling ine 
strument of its type—and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 
large 44” panel meter, precision 1% resistors, etched metal 
circuit board, and many other “extras"’ to insure top quality 
and top performance. It’s easy to build, and you may rely 
on its accuracy and dependability. The V7-A will measure 
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150, 
500 and 1500. It measures peak-to-peak AC voltage in ranges 
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 
X 100k, and X 1 megohm. Center-scale resistance readings 
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms, 
A db scale is also provided. The precision ope. y7-a 
and quality of this VTVM cannot be dup- 

$7. 50 

* 


licated at this price. Shpg. Wt. 7-Ibs. 
e a : S eee 
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let you fill your exact needs 
from a wide variety 
of instruments 


HEATHKIT 20,000 OHMS/VOLT VOM KIT 

This fine instrument provides a total of 25 meter ranges 
on its two-color scale. It employes a 50 ua 4%” meter, and 
features 1% precision multiplier resistors. Requires no 
external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC. 
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000 
volts, AC and DC. Measures direct current in ranges of 
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center-scale read- 
ings of 15, 1500 and 150,000 ohms. Covers oper mm-1 
—10 db to +65 db. Easy to build and fun to 

use. Attractive bakelite case with plastic 

carrying handle. Shpg. Wt. 6 Ibs. 


High quality 
fest gear you 
will be 
proud to own 


ETCHED 
CIRCUIT VTVM 


PICTURE TUBE 
CHECKER 
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HEATHKIT RF SIGNAL GENERATOR KIT 

Even a beginner can build this prealigned signal generator, 
designed especially for use in service work. Produces RF 
signals from 160 kc to 110 mc on fundamentals in five bands. 
Covers 110 mc to 220 mc on calibrated harmonics. Low im- 
pedance RF output in excess of 100,000 microvolts, is con- 
trollable with a step-type and continuously variable atten- 
uator. Selection of unmodulated RF, modulated RF, or 
audio at 400 CPS. Ideal for fast and easy alignment of radio 
receivers, and finds application in FM and TV work as well. 
Thousands of these units are in use in service shops all 
over the country. Easy to build and a real = oper 6-8 
time saver, even for the part-time service 

technician or hobbyist. Shpg. Wt. 8 Ibs. $}950 
HEATHKIT LABORATORY RF GENERATOR KIT 
Tackle all kinds of laboratory alignment jobs with confidence 
by employing the LG-1. It features voltage-regulated B+, 
double shielding of oscillator circuits, copper-plated chassis, 
variable modulation level, metered output, and many other 
“extras"' for critical alignment work. Generates RF signals 
from 100 kc to 30 mc on fundamentals in five bands. Meter 
reads RF output in microvolts or modulation level in per- 
centage. RF output available up to 100,000 microvolts, con- 
trolled by a fixed-step and a variable attenuator. Provision 
for external modulation where necessary. Buy and use this 
high-quality RF signal generator that may be open 16-1 
depended upon for stability and accuracy. 

Shpg. Wt. 16 Ibs. 


HEATHKIT DIRECT-READING CAPACITY 
METER KIT 

Here's a fast, simple capacity meter. A capacitor to be 
checked is merely connected to the terminals, the proper 
range selected, and the value read directly on the large 
4,” panel meter calibrated in mmf and mfd. MODEL CM-1 
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd, 
.1 mfd full scale. Not affected by hand ca- $9950 
pacity. Shpg. Wt. 7 Ibs. ° 


eathkits... 


By DAYSTROM 


are educational 
as we// as functional 


HEATHKIT “IN-CIRCUIT” CAPACI-TESTER KIT 
With the CT-1 it is no longer necessary to disconnect one 
capacitor lead to check the part, you can check most ca- 
pacitors for en S j j ipquit. Fast and 
ig@@ shop or lab. 

, SO long as 
w resistance 
20 mfd (not 
ect leakage.) 
frequencies. 


MODEL CT-1 


7 


value. Will 

shunted by 

Employs 

Electron beam “‘eye"' tube used as indicator. 
Compact, easy-to-build, and inexpensive. 
Test leads included. Shpg. Wt.’ 5 Ibs. 
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LABORATORY RF 
GENERATOR 


CONDENSER 
CHECKER 


“IN CIRCUIT"’ 
CAPACI-TESTER 


VISUAL-AURAL 
SIGNAL TRACER 


HEATHKIT CONDENSER CHECKER KIT 

This handy instrument uses an electron beam “eye” tube 
as an indicator to measure capacity in ranges of .00001 
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures 
resistance from 100 ohms to5 megohms in —s ope c.-3 
two ranges. Checks paper, mica, ceramic 
and electrolytic capacitors. Selection of five $1950 
polarizing voltages. Shpg. Wt. 7 Ibs. ss 


HEATHKIT VISUAL-AURAL 
SIGNAL TRACER KIT 
Although designed originally for radio receiver work, the 
T-3 finds application in FM and TV servicing as well. Fea- 
tures high-gain channel with demodulator probe, and low- 
gain channel with audio probe. Traces signals in all sec- 
tions of radio receivers and in many sections of FM and TV 
receivers. Built-in speaker and electron beam eye tube in- 
dicate relative gain, etc. Also features built-in noise locator 
circuit. Provision for patching speakerand/or ope 1-3 
output transformer to external set. Shpg. Wt. 
9 Ibs. $9350 

eo 
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HEATHKIT IMPEDANCE BRIDGE KIT 

The model |B-2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 
one compact package. Measures resistance from 0.1 ohm 
to 10 megohms, capacitance from 100 mmf to 100 mfd, in- 
ductance from 0.1 mh to 100 h, dissipation factor (D) from 
0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100 
ua meter provides for null indications. The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self-contained. Has built in power supply, 1000-cycle 
generator, and vacuum-tube detector. Special two-section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 Ibs. 


MODEL 1B-2A 


593 


HEATHKIT “LOW RIPPLE” BATTERY 
ELIMINATOR KIT 

This modern battery eliminator incorporates an extra low- 
ripple filter circuit so that it can be used to power all the 
newest transistor-type circuits requiring 0 to 12 volts DC, 


BATTERY 
ELIMINATOR 


REGULATED 
POWER SUPPLY 9 


and the new “hybrid" automobile radios using both tran. 
sistors and vacuum tubes. Its DC output, at either 6 or 12 
volts, contains !ess than.3% AC ripple. Separate output 
terminals are provided for low-ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts, 
Two meters constantly monitor output volt- — oper pe-s 
age and current. Will also double as a battery 
charger. Shpg. Wt. 23 Ibs. $3995 
HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT-1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line, AC-DC sets may be plugged 
directly into the IT-1 without the chassis becoming “hot” 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 voltamperes con- —s_ pen 7-1 
tinuously or 200 volt amperes intermittently. 

16% 


Panel meter monitors output voltage. Shpg. 
e & j S eee 


Wt. 9 Ibs. 
By DAYSTROM™ 


are designed with high-quality, 
name-brand components to 
insure long service life 


HEATHKIT “Q”" METER KIT 

At this price the laboratory facilities of a Q Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, “Q'’ on a scale cali- 
brated up to 250 full scale, with multipliers of 1 or 2, and 
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in 
oscillator permits testing components from 150 ke to 18 me. 
Large 4%” panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy-to-follow instructions. Shpg. Wt. 
14 Ibs. 


MODEL QN-1 
$4450 


HEATHKIT REGULATED POWER SUPPLY KIT 

Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450 volts DC output, the power supply will provide up to 
10 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 
at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 
isolated from ground. Ideal unit for use in laboratory, home: 
workshop, ham shack, or service shop. A oper ps-3 

large 41%” meter on the front panel reads out- 
put voltage or output current, selectable with $3550 
a panel switch. Shpg. Wt. 17 Ibs. of 
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Terrific values 


in amateur 


equipment! 


DX-40 TRANSMITTER 


HEATHKIT DX-20 CW TRANSMITTER KIT 
The Heathkit model DX-20 “straight-CW” transmitter fea- 
tures high efficiency at-low cost. It uses a single 6DQ6A 
tube in the final amplifier stage for plate power input of 50 
watts. A 6CL6 serves as crystal oscillator, with a 5U4GB 
rectifier. It is an ideal transmitter for the novice, as well as 
the advanced-class CW operator. Single-knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi 
network output circuit matches various antenna impedances 
between 50 and 1000 ohms and reduces harmonic output. 
Top-quality parts are featured throughout, including 
“potted”’ transformers, etc., for long life. It has been given 
full “TVI"’ treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull-out plug 
on the left end of the cabinet. Very easy to build from the 
complete step-by-step instructions supplied, even if you 
have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW = ope px-20 
bands, this is the transmitter for you! Shpg. 

$3595 

* 


leathkits... 


By DAYSTROM 


are designed by : 
licensed ham-engineers, 
especially for you 


HEATHKIT DX-40 PHONE AND CW 
TRANSMITTER KIT 

A most remarkable power package for the price, the new 
DX-40 provides both phone and CW facilities for operation 
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is 
used in the final amplifier stage to provide full 75 watt plate 
power input on CW, or control carrier modulation peaks up 
to 60 watts for phone operation. Modulator and power sup- 
plies are built right in and single knob bandswitching is 
combined with a pi network output circuit for complete 
operating convenience, The tight fitting cabinet presents 


DX-100 TRANSMITTER 


a most attractive appearance, and is designed for complete 
shielding to minimize TVI. A 4-position switch provides 
convenient selection of three different crystals or a jack 
for external VFO. The crystals are reached through access 
door at rear of cabinet. You can build this rig yourself and 
MODEL DX-40 


564?5 


be proud to show it off to your fellow hams. 
Get your DX-40 now for many hours of oper- 
ating enjoyment. Shpg. Wt. 25 Ibs. 


HEATHKIT DX-100 PHONE AND CW 
TRANSMITTER KIT 

Listen to any ham band between 160 meters and 10 meters 
and note how many DX-100 transmitters you hear! The 
number of these fine rigs now on the air testifies to the 
enthusiasm with which it has been accepted by the amateur 
fraternity. No other transmitter in this power class combines 
high quality and real economy so effectively. The DX-100 
features a built in VFO, modulator and power supplies, 
complete shielding to minimize TVI, and pi network output 
coupling to match impedances from approximately 50 to 
600 ohms. Its RF output is in excess of 100 watts on phone 
and 120 watts on CW, for a clean strong signal on all the 
ham bands from 10 to 160 meters. Single-knob band switch- 
ing and illuminated VFO dial and meter face add real oper- 
ating convenience. RF output stage uses a pair of 6146 tubes 
in parallel, modulated by a pair of 1625's. High quality com- 
ponents are used throughout, such as “potted"’ transformers, 


silver-plated or solid coin silver switch terminals, aluminum - 


heat-dissipating caps on the final tubes, copper plated 
chassis, etc. This transmitter was designed open px-100 
exclusively for easy step-by-step assembly. 

Shpg. Wt. 107 Ibs. $1895 


FUNCTIONAL DESIGN... 

The transmitters described on this page were de- 
signed for the ham, by hams who know what fea- 
tures are desirable and needed. This assures you 
of the best possible performance and conven- 
ience, and adds much to your enjoyment in the 
ham shack. 
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“AUTOMATIC” 
CONELRAD ALARM 


“Q’’ MULTIPLIER 


HEATHKIT “AUTOMATIC” CONELRAD 


ALARM KIT 

This conelrad alarm works with any radio receiver; AC-DC- 
transformer operated—or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA-1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual “reset’’ button reacti- 


vates the transmitter. Incorporates a heavy-duty six-ampere 
relay, a thyratron tube to activate the relay, and its own 
built-in power supply. A neon lamp shows that the alarm is 
working, by indicating the presence of B+ in the alarm cir- 
cuit. Simple toinstall and connect. Your transmitter plugs into 
an AC receptacle on the CA-1, and a cable connects to the 
AVC circuit of a nearby receiver. A built-in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation. Build a HeathkitCA-1inone ope ca-1 
evening and comply with FCC regulations 5 
now! Shpg. Wt. 4 Ibs. Ky 


HEATHKIT “Q” MULTIPLIER KIT 


The Heathkit Q Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not “AC-DC"’ type. It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
ma) and 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne. A tremendous help on crowded phone and 
CW bands. Effective Q of 4000 for sharp “peak"’ or “‘null'’. 
Tunes any signal within IF band pass without changing the 
main receiver tuning dial. A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube, and special high-Q shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to any communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 

peaking the desired signal with the crystal MODEL QF-1 
filter and nulling an adjacent signal with the $995 
Q Multiplier. Shpg. Wt. 3 Ibs. 


_ tion-type wave meter. Shpg. Wt. 4 Ibs. 


An ideal receiver 
for the beginning 
ham or short 
wave /istener 


HEATHKIT GRID DIP METER KIT 


A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity contro! for the meter, and a phone jack for 
listening to the ‘‘zero-beat."’ Will also double as an absorp- 


MODEL GD-18 
Low Frequency Coil Kit: Two extra plug-in 
coils to extend frequency coverage down to $9" 
ca 


350 kc. Shpg. Wt. 1 Ib. No. 341-A. $3.00 


HEATHKIT ALL-BAND COMMUNICATIONS- 
TYPE RECEIVER KIT 


This communications-receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection. Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer-type power 
supply—electrical band spread—antenna trimmer—head- 
phone jack—automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model QF-1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials. Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal 
for the beginning ham or short wave listener. MODEL AR-3 
Shpg. Wt. 12 Ibs. $99%5 
(Less cabinet) 


Cabinet: Fabric covered cabinet withalumi- 
num panel as shown. Part no, 91-15A. Shpg. 
Wt. 5 Ibs. $4.95. 


Heathkits... 


By DAYSTROM 
are outstanding in performance 
and dollar value 
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HEATHKIT REFLECTED POWER METER KIT 


The Heathkit reflected power meter, model AM-2, makes an 
excellent instrument for checking the match of the antenna 
transmission system, by measuring the forward and reflected 
power or standing wave ratio. The AM-2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage . i, meters through 2 meters. Input and 
J hm@lings, Noexternal power 
a ter indi€ates percentage forward 
‘po andStanding Waveratiofrom 1:1 to 6:1. 
Another applice he"AM.2 is matching impedances 
between excite -F$ources @Ad@ grounded grid am- 
plifiers. Power een trains miter output and 
antenna tuner sily GEmpiited by inserting 
the AM-2 in the line connecting the two. No insertion loss is 
introduced into the feeder system, due to the fact that ihe 
AM-2 is a portion of coaxial line in series with the feeder 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the MODEL AM-2 
manual. Cabinet size is 7-3/8" x 4-1/16" x 
4-5/8”. Can be conveniently located at opera- 
ting position. Shpg. Wt. 3 Ibs. 


eathkits... 


By DAYSTROM 


are the answer for your electronics 
hobby. 


5] » is 


HEATHKIT BALUN COIL KIT 


The Heathkit Balun Coil Kit model B-1 is a convenient 
transmitter accessory, which has the capability of matching 
unbalanced coax lines, used on most mgcern transmitters, 
to balance If am pegeance. Design 
of the bifilat™ Epsmitters with 
i transmission 
$, Or any bal- 
be used with 
transmitter $ian@eme ssement over the 
frequency ge@ Eand will easily 
handle power inputs up to 250 watts. Cabinet 
size is 9” square by 5” deep and it may be lo- 
cated any distance from the transmitter or 
from the antenna. Completely enclosed for 
outdoor installation. Shpg. Wt. 4 Ibs. 


MODEL 8-1 
$895 


HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 


These little power supply kits are ideal for all portable ap- 
plications with 6 volt or 12 volt batteries, when you are oper- 
ating electronic equipment away from power lines. By 
replacing the power supplies of receivers, small public 
address systems, or even miniature transmitters with these 
units, they can be used with conventional 6 or 12.volt bat- 
teries. Use in boats, automobiles, light aircraft, or any field 
application. Each unit provides 260 volts DC output at up to 
60 milliamperes. More than one power supply of the same 
model may be connected in parallel for in- 

: 6 VOLT 
creased current capacity at the same output MODEL YP-1-6 
voltage. Everything is provided in the kit, in- 12 VOUT 
cluding a vibrator transformer, a vibrator, MODEL vp-1-12 
6X4 or 12X4 rectifier, and the necessary buffer 
capacitor, hash filter, and output filter ca- $79 Each 
pacitor. Shpg. Wt. 4 Ibs. “4 


HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 

Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF-1 Variable Frequency 
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning knob 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper-plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move out 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. ‘Zero in’ on the 
other fellow's signal and return hisCQ on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
of ali bands. Why hesitate? The model VF-1 MODEL VF-1 
with its low price and high quality will add 
more operating enjoyment to your ham ac- $19° 
tivities. Shpg, Wt. 7 Ibs. 


Insure your 

“on the air” 
performance with 
these fine accessories. 


VARIABLE FREQUENCY 
OSCILLATOR 


BALUN COIL SET 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 


Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 
plied has complete step-by-step instructions plus large 
pictorial diagrams showing the exact placement and value 
of each component. All parts are clearly marked so that 
they are easily identified. The IA-1 is an ideal tool for engine 
mechanics, tune-up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ee Sytem on a 
cathode-ray tbe screen JF ave form | 

ed by the condition of & 
and ignition wiring, so i 
“sign-post'" fo ignition 
will detect inequality of 
defective pluig wiring, b 
denser, and @liow $ettin 
points. An important feature of this frestramnantt & is its ability 
to check dynamic performance, with the engine in opera- 
tion (400 to 5000 RPM). It will show the complete engine 
cycle, or only one complete cylinder. Can be used on all 
types of internal combustion engines where 
breaker-points are accessible. Use it on auto- 

mobiles, boats, aircraft engines, etc. Shpg. 

Wt. 18 Ibs. 


SO0r spark plug, 
an open con- 


Kit includes everything 
you need for 
construction — even 
batteries! 


RADIATION COUNTER 


ENLARGER TIMER 


HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 


This Heathkit professional-type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step-by-step instructions are combined 
with giant-size pictorial diagrams for easy assembly. By 
“building it yourself’’ you can have a modern-design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0-100, 600, 
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and 
10 miliroentgens-per-hour. Employs 900-volt bismuth tube 
in beta/gamma sensitive probe. Probe and 8-foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR/hour in 
addition to “beep"’ or “click'’ from panel-mounted speaker. 
Prebuilt “packaged*’ high voltage power supply with re- 
serve capacity above 900 volt level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 Ibs. 


Heathkits... 
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MODEL RC-1 


$795 


are supplied with comprehensive 
instructions that eliminate costly 
mistakes and save valuable time 


HEATHKIT ENLARGER TIMER KIT 


The ET-1 is an easy-to-build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 
minute, calibrated in 5-second gradations. The continu- 
ously variable control allows setting of the “on"’ cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET-1. A “safe light"’ can also be plugged 
in so that it is automaticaily turned “‘on"’ when the enlarger 
is turned “‘off.'’ Handles up to 350 watts with built-in relay. 
All-electronic timing cycle insures maximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 
compact plastic case that will resist attack 
of photographic chemicals. A fine addition 
to any dark room. Shpg. Wt. 3 Ibs. 


i 


HEATHKIT BATTERY TESTER KIT 


The BT-1 is a special battery testing device that actually 
“loads” the battery under test (draws current from it) while 
it is being tested. Weak batteries often test “good’’ with an 
ordinary voltmeter but the built-in load resistance of the 
BT-1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with “good- 
weak-replace"’ scale. Tests all kinds of dry cell batteries 
within ranges of 0-15 volts and 0-180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 
whether you're testing an A or B battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 

light, portable radio, and model airplane bat- 

teries. Test batteries in a way your customers 

can understand and stimulate battery sales. $g50 
Shpg. Wt. 2 Ibs. 
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Now you can have radio 
wherever you go — 
with the portable 
that plays anywhere! 


BROADCAST BAND RADIO 


HEATHKIT CRYSTAL RADIO KIT 


The Heathkit model CR-1 crystal radio is similar to the 
“crystal sets’’ of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient “high-Q" coils. The sealed diodes eliminate the 
critical “cats whisker'’ adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 
a compact plastic box, the CR-1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 
Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step-by-step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 

tion so that he understands how the crystal  M00& @-t 
receiver functions. An interesting and valu- $795 
able “do-it-yourself’’ project for all ages. 

Shpg. Wt. 3 Ibs. 


Heathkits... 


By DAYSTROM 


are easy and fun to build, 
and they let you learn 
by “‘doing-it-yourself” 


HEATHKIT TRANSISTOR PORTABLE RADIO KIT 


Heath engineers set out to develop a “universal'’ AM 
radio, suitable for use anywhere. Their objective was a 
portable that would be as much “at home” inside as it is 
outside, and would feature top quality components for high 
performance and long service life. The model XR-1 is the 


result of these efforts. Six name-brand (Texas Instrument) 
transistors were selected for extra good sensitivity and 
selectivity. A 4” by 6” PM speaker with heavy magnet was 
chosen to insure fine tone quality. The power supply was 
designed to use six standard size “D"’ flashlight cells be- 
cause they are readily available, inexpensive. and because 
‘extremely ee pellieen 500 and 
1000 hours) erate! from batteries 
than what yo e 
from the pai 


S more to opera 


kas 
aa 

ponents are 

prealigned so it is ready for service as soon as construction 
is completed. Has built in rod-type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9” L x 8” H x 3%” D. Comes in holi- 
day gray, with gold-anodized metal speaker 
grille. Compare this portable, feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg..Wt. 4 Ibs. 


MODEL XR-1 


$345 
(Less batteries) 
(With cabinet) 


HEATHKIT BROADCAST BAND RADIO KIT 


This table-model broadcast radio is fun to build, and is a 
fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 5%” PM speaker provides surprisingly 
good tone quality. High-gain IF transformers, miniature 
tubes, and a rod-type built in antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to many of the economy “AC-DC"’ 
types. It's easy to build from the step-by-step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- 
mended for final alignment. Shpg. Wt. 10 Ibs. 

Cabinet: Fabric covered cabinet with 
aluminum panel as shown. Shpg. Wt. 5 Ibs. 
Part no. 91-9A. $4.95. 


MODEL BR-2 


18° 


{less cabinet) 


HEATH COMPANY A Subsidiary of Daystrom, inc. BENTON HARBOR 15, MICH. 
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protects against possible 
explosion and fire from 
undetected fue/ vapor 


FUEL VAPOR 
DETECTOR 


indicates condition 
and charge of batteries 
for safe cruising 


BATTERY CHARGE 
INDICATOR 


HEATHKIT FUEL VAPOR DETECTOR KIT 


Protect your boat and its passengers against fire or ex- 
plosion from undetected fuel vapor by building and using 


one of these fine units. The Heathkit Fuel Vapor Detector © 


indicates the presence of fumes on a three-color ‘‘safe- 
dangerous’ meterscale and immediately shqys if it is safe 
to start the Baginé. A pilot OR thé fronf panel shows 
when the defector is operating, angditi left on con- 
tinuously, OF #USt USed idfecmittently. 3 B! control en- 
ables initial calibration OF te detector when installed. 
Features a hermetically-S@pled meter with ehrome bezel, 
and a chrome-plated brass panel. Itis very 6 volt 
simple to build and install even by OMe NOt MODEL FD-1-6 
having previous experience. Models FD-1-6 12 volt 

(6 volts DC) and FD-1-12 (12 volts DC) operate MODEL FD-1-12 
from your boat batteries. The kit is complete $ 95 
in every detail, even to the inclusion of a spare 35 
detector unit. Shpg. Wt. 4 Ibs. EACH 


HEATHKIT BATTERY CHARGE INDICATOR KIT 


The Heathkit model Cl-1 Marine Battery Charge Indicator 
has been designed especially for the boat owner, although 
it has found use in service stations, power stations, and 
radio stations where banks. of batteries are kept in reserve 
for emergency.power. It | ded to replace the hydro- 
meter method Of checking Storage Batteries, and to elimi- 
nate the necessity for working with acid ia Small, below- 
decks enclosures, Now it ig possible fo check as few as one, 
or as many as é@ight storage batteries, merely by turning 
the switch and watching the meter. ‘A glance at the meter 
tells you instantly whether your batteries @re sufficiently 
charged for safe cruising. Dimensions are 2-7 /8”W x.5-11 /16” 
H x 2” D. Operates on either 6 or 12 volt systems using lead- 
acid batteries, regardless of size. Simple in- 
stallation can be accomplished by the boat MODEL CI-1 

$1675 

- 


owner in fifteen minutes. Shpg. Wt. 3 Ibs. 

HEATHKIT ELECTROLYSIS DETECTOR KIT 

The Heathkit model ED-1 Electrolysis Detector indicates 
the extent of electrolysis currents between the boat's 


common ground and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 


R.F. POWER 
METER 


cause gradual corrosion and deterioration of the propeller 
or other metal fittings below the water line. It is particularly 
helpful whemeinstaling eleeitical-equipmenteof any kind, 
or to determime proper polarity When powésF is obtained 
from a shoré supply. Easyeto-build, He mMe@debED-1 consists 
of a hermetitally-sealed, Waterproof meter, Special sensing 
plate, and sUfficient wireio TAStall, inehiding the necessary 
hardware. Mpumis on instrument panel 
where it cam beV@@sily S@emeReqdires HO yong: ep.) 
power for operatior, and ‘Qivestnstant warmn- 

ing to guard your boat for a lifetime. Shpg. $995 


Wt. 2 Ibs. 
HEATHKIT RF POWER METER KIT 


The Heathkit RF Power Meter Kit is designed to sample the 
RF fiela in the vicinity of your transmitter, whether it be 
marine, ; obile, or fixed. Output meter is merely placed in 
some location close to the transmitter, to pick up RF radia- 
tion from the antenna. Requires no batteries, electricity, 
nor direct connection to the transmitter. It provides you with 
a continuing indication of transmitter operation. You can 
easily detect if power is dropping off by comparing present 
meter readings with past ones. Operates with any trans- 
mitter having output frequencies between 100 kc and 250 
mc, regardless of power. Sensitivity is 0.3 volts RMS full 
scale, and a special control on the panel allows for further 
adjustment of the sensitivity. Meter is a 200 ua unit, mounted 
on a chrome-plated brass panel. The entire PM-1 measures 
only 3%" W x 6%" L x 2” D. An easy way to put 
your mind at ease concerning transmitter 
operation. Shpg. Wt. 2 Ibs. 


MODEL PM-1 


14" 


Heathkits... 
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now offer you completely 
modern marine equipment with 
outstanding design features 


RADIO & TV NEWS 


HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 


The Heathkit Transistor Radio Direction Finder model DF-1 
is a self-contained, self-powered, 6-transistor super heter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 
designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 
aboard yachts, fishing craft, tugs, and other vessels which 
navigate eith 

the hunter, 

powered bya 

with the kit). 

band from 


station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of: tuning, volume and power 
(on-off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7%” W x 5%” H x 5%” D. Supplied with 

slip-in-place mounting brackets, which allow MOOEL OF-1 
easy removal from ship bulkheads or other $5495 
similar places. Shpg. Wt. 5 Ibs. 7 TRANSISTOR 


RADIO DIRECTION FINDER 


& 
eatnkits Wow cam vou miss? 
eee ee 
The Heath Company maintains a technical consultation 


By OAYSTROM : . ogg: . 
4 service, should you experience some sort of difficulty in 


are sold only by direct mail, construction or operation. Although only a very small per- 
centage of our customers ever have occasion to use this 


passing middleman service (usually only beginners in electronics) it is still 
reassuring to know that technical help is available when 


profits on to you needed. A service department is also available, should 
you wish a complete factory check of operation and align- 
ment or repair. After you build your first Heathkit you'll 
realize how easy it is. 


Free Catalog 


Send for this 
informative booklet 
; listing more than 
Pioneer in ‘ % 
, oo 100 “do-it-yourself” kits. 
“do-it-yourself” 


electronics 


SHIP VIA 


ORDER pa 
D Parcel Post 


Address ale ae eee OF 
BLANK Citar 


NOTE: All prices subject to change City & Zone______________________State DD Best Way 
without notice. 


(PLEASE PRINT) 
Sa 
money or Ee ee 
PI ship C00.) postage QUANTITY ITEM MODEL NO. PRICE 
enclosed for__..._____ pounds. 


So ee eo ant ttet 


pet mage ee express —— 
at time of delivery. 
ae POST ORDERS in- 
Gtade fell romittonce. All’ peices 
1 
F.0.B. ‘Senten Horton Mich. on POSTAGE 
(0 SEND FREE Heathkit Catalog 


TOTAL 
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new 
imported 


NORELCO 


‘CONTINENTAL’ 


world’s 

most advanced 
all-in-one 
portable 


TAPE 


write to Dept. 56 


NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division 


230 DUFFY AVENUE, HICKSVILLE, L.1.,N. Y, 


“ACCUSONIC™ SPEAKER SYSTEMS 

United Speaker Systems, 34 New St., 
Newark 2, N. J., has recently intro- 
| duced two new speaker systems which 
retail in the moderate and low priced 
| categories. 
| The “AccuSonic” Model X-200 em- 
| ploys two matched 814” drivers coupled 
| to an exponential horn with a mouth 
area of 4 square feet. High frequencies 
| are reproduced by two integral 3” cone 
tweeters. Over-all frequency response 
is 37 to beyond 18,000 cps. Cabinets are 
of low-boy design suitable for either 


corner or wall placement. Over-all di- 
|mensions are 28” x 37”x 16%” and the 
| enclosure is available in pewter walnut, 

African mahogany, or korina finishes. 

The Model X-100 has a single 81%” 
woofer plus a 3” cone tweeter and cov- 
| ers from 45 to 16,000 cps. Cabinets are 
made from %” furniture plywood with 
| hand-rubbed finishes in African mahog- 
any, Swedish birch, or pewter walnut. 
Descriptive data sheets giving full 
specifications are available on either or 
both of these units. 


STEREO-MONAURAL PREAMP 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, IIL, is mar- 
keting a new stereo-monaural pream- 
plifier in its “Knight” kit line. 

Designated as the KN-700, the new 
unit has been designed for use with any 
stereophonic or monaural hi-fi music 
system. It incorporates complete con- 


trol facilities not only for stereo tapes 
| and stereo broadcasts but for monaural 
| tapes, records, and broadcasts as well. 
| The unit features two equalized tape 


head playback preamplifiers for use 
with any stereo tape deck. A fingertip 
control instantly switches the preamp 
from monaural to stereo operation and 
also reverses left and right channels. 
In addition to independent gain con- 
trols for each channel, a master volume 
control simultaneously controls both 
channels. 

Inputs are provided for G-E and 
Pickering magnetic cartridges, ceramic 
phono cartridges, two tape heads, two 
auxiliary sources, microphone, tuner 
tape preamp, or crystal cartridge. The 
unit is listed as Stock Number 92 SX 
406. For further details and price, con- 
tact the manufacturer direct. 


EICO 30-WATT AMPLIFIER 

Electronic Instrument Co., Inc., 33-00 
Northern Blvd., Long Island City 1, 
N. Y., has recently released a 30-watt 
power amplifier which has been desig- 
nated as the EICO HF-30. 

The circuit features four high-power 
ELS84 output tubes in push-pull paral- 
lel, high stability margin, and high- 
quality output transformer. The power 
supply uses two EZ81 rectifier tubes. 
Performance characteristics are main- 
tained under either resistive or speaker 
loads (including electrostatic type 
speakers). 

At 30 watts the frequency response 
is + .5 db from 15 to 50,000 cps and 


age 


_yiteia= 


+ 1.5 db from 15 to 100,000 cps. Power 


consumption is 125 watts. The unit 
measures 5” x 12” x 7” and the shipping 
weight is 17 pounds. Both kit and as- 
sembled versions are available. 


NEW FAIRCHILD CARTRIDGE 

Fairchild Recording Equipment Co., 
10-40 45th Ave., Long Island City 1, 
N. Y., has announced a new experimen- 
tal cartridge, the XP-3. 

The new unit has unusually high 
compliance and virtually no detectable 
IM distortion, according to the com- 
pany. Part of the unit’s performance 
can be attributed to the use of a sub- 
miniature coil of unusual construction. 
The coil is hand wound of special gold- 
plated wire so that the maximum elec- 
trical output can be obtained from its 
small physical size. In addition, the coil 
is Aero-V damped, a new method of 
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build with 


‘A 


There are many more kits and loudspeakers 

in the JBL Signature line. Whatever your needs, 
you will find exactly the right unit or system 

in the complete JBL Signature catalog. Send for 
your free copy. A limited number of technical 
bulletins are also available. Please ask only for 
those in which you are vitally interested. 


means 


James B. Lansing Sound, Inc. | 


» the best.. a JBL signatu Ie 


. loudspeakers! 


The careful work you do in building your 

high fidelity sound system will be shown off to 
best advantage if you use precision-made 

JBL SIGNATURE Loudspeakers. These are the . 
most efficient units to be found anywhere, 
made with the most exacting care, meticulous 
attention to detail. Remember, it takes no more 
effort on your part to build with the best. 


f---------- 


JAMES B. LANSING SOUND, INC., 2439 Fletcher Dr. « Los Angeles 39, Calif. 

Please send me the following: 

() Free Catalog of JBL ( Name and address of Authorized JBL 
Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON: 

() 0130 () 0123 () 0208 ( 175DLH — 075 CO 375 CO 150-4C 

Name 

Address 


City 


DYNAKIT 


Amplifier Kits 


A proven circuit of finest sound 
quality in a new deluxe 60 watt 
model and standard 50 watt 
model 


Mark III 60 wons $7995" 


4, 8, 16 ohm outputs 


The new Mark III includes all 
the sensational attributes of the 
popular Mark II plus these out- 
standing deluxe features 


% 60 watts at less than 1% distortion. 
Instantaneous peak power of 140 
matts. IM less than .05 at average 
listening levels. 

Choke filtering and low noise cir- 
cuitry reduce hum and noise to 96 db 
below 60 watts. 

New rugged KT-88 tubes and other 
heavy duty parts used conservatively. 


Mark II 50 watts $6975* 


8, 16 ohm ovtputs 


The Mark II is the best buy in high 

power high fidelity kits 

% Ease of assembly due to uniquely 
simple circuitry and printed circuit 
construction with factory-mounted 
parts. 
Highest stability using patented sta- 
bilizing networks with minimum num- 
ber of phase shifting stages. Suitable 
for all loudspeaker systems including 
electrostatic. 


Dyna Biaset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. No balancing adjust- 
ments required to meet published 
specifications. 

Dynaco Super-Fidelity output trans- 
former with patented para-coupled 
windings. This is the finest available 
transformer of its type for the most 
critical audio uses. 


Available from leading Hi-Fi dealers 
everywhere. Descriptive brochure avail- 
able on request. 


* Slightly higher in West 


DYNACO INC. 


617 N. 41st Street + Philadelphia 4, Pa. 
Export Divis'on: 25 Warren St., New York 7, N. Y. 


coil suspension developed by the com- 
pany which is based on the cushioning 
properties of air. 

Flat response from 10 to 20,000 cps 
within + .2 db is obtained with vir- 
tually no trace of IM distortion. The 
XP-3 is supplied with a diamond stylus 
of .7 mil tip radius. The unit will track 
any commercial record at from 2 to 4 
grams stylus pressure. 


DIVIDING NETWORK 
James B. Lansing Sound, Inc., 3249 
Casitas Ave., Los Angeles 39, Calif., has 
just issued its Model N2600 dividing 
network for audio applications. 
Either set of output terminals can be 
switched from 16 to 32 ohms. Two 16- 


ohm drivers can be connected in series 


when the appropriate switch is in the | 


“32” position. The assembly is centered 
in the network opening and secured by 
driving four screws into the outside 
panel surface when used with the com- 
pany’s standard enclosures. 

Complete instructions are included 
with the unit. A catalogue sheet on the 
firm’s dividing networks is available 
on request. 


AM-FM STEREO TUNER 
Lafayette Radio, 165-08 Liberty Ave., 
Jamaica 33, N. Y., is catering to the 
do-it-yourself high-fidelity hobbyist by 


releasing its Model KT-500 AM-FM | 


stereo tuner in kit form. 


A companion-piece to the previously 


announced Models KT-300 audio con- 


trol center kit and KT-400 70-watt 
basic amplifier set, the three units form 
the heart of a stereo hi-fi system. Re- 
ception with the new tuner may be AM 
alone, FM alone, or AM and FM simul- 
taneously. Separate cathode-follower 
outputs and volume controls are pro- 
vided. 

The tuner measures 13%” x 10%” x 
4%". It comes complete with two 


DYNAKIT 


An Outstanding Companion 
Kit to the World Famous 
Dynakit Amplifiers 


This handsome new control unit gives 
crystal clear, noise-free reproduction 
from any modern program source. Its 
a all Salbai dales design by —_ 

sets a new rd of pre- 
amplifier performance. The design of 
the Dynakit preamplifier is a synthesis 
of outstanding features which 
smoother, more natural sound. Com- 
pare these features with any other units 
regardless of price. 


* Acaly les toe performance 

Actuall 1% distortion under 
all normal Response 
+ 5 de 6 eo tone $0 in Distortion 
and d by of vol- 
ume control. Superlative square wave per- 
formance, and complete damping on any 
pulse or transient test. 


Easiest assembly 

All critical parts supplied factory-mounted 

on XXXP printed circuit board. Eyeleted 

constructi Thi prevents damage to printed 
is 


i errors 
n simplified layout offers 
complete pate Ty to all parts. 


Lowest noise 

Integral dc heater supply lus low noise 

components and circuitry bring noise to 

less than 3 vy —. noise - 
ut om RIAA phono This 
tter than 70 ab Solow tow my of 10 mills. 

volt magnetic cartridge. 


Finest parts 

1% components in equalization circuits to 
insure accurate compensation of recording 
characteristics. Long life electrolytic capac- 
itors and ot premium grade compo- 
nents for long trouble-free service. 


High flexibility 

Six inputs with option of extra phono, 
tape head, or mike input. Four ac outlets. 
Controls include tape AB monitor switch, 
loudness with disabling switch, full range 
feedback tone controls. Takes power from 
Dynakit, Heathkit, or any amplifier with 
octal power socket. 


Outstanding appearance 

Choice of bone white or charcoal brown 
decorator colors to blend with any decor. 
Finished in indestructible vinyl coating 
with solid brass escutcheon. 


Best Buy 
Available from your Hi-Fi dealer at only 
$34.95 net (slightly higher in the West), 


and yet the quality o performance 


parts is unexcelled at any price. 


Descriptive brochure available on request 
Pat. Pending 


DYNACO INC. 
617 N. 41st St., Philadelphia 4, Pa. 


Export Division: 25 Warren St., New Vork 7, N. Y. 
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printed circuit boards, all parts plus 
metal cover, step-by-step instruction 
manual with schematic and pictorial 
diagrams. 


MOVING COIL CARTRIDGE 

Grado Laboratories, 4614 Seventh 
Ave., Brooklyn 20, N. Y., has recently 
put a new electrodynamic, moving-coil 
cartridge on the market which incor- 
porates a built-in static eliminator. 

The coil is wound on a subminiature 
bobbin which is attached to a tempered 
steel shaft. The upper end of this shaft 
is a conical pivot and the lower end is 
a tapered pivot. The upper conical pivot 
turns in a stainless steel cone bearing 
which is threaded and adjustable. The 
lower tapered pivot has 360 degrees of 
contact with a special semi-solid damp- 
ing material into which it is imbedded. 
This damping material is torsionally 
twisted rather than pinched or squeezed 
as in other systems. 

Response is said to be 10 to 28,000 
cps and the output is approximately 6 
millivolts at 10 cm per second velocity. 
Impedance is 600 ohms throughout the 
audio range and the tracking force is 
from 2 to 7 grams. The static elimina- 
tor’s half life is estimated at 1600 years! 
It is recessed for perfect safety. 

A data sheet on this new cartridge is 
available from the company on request. 


MODIFIED TONE ARM 
Ronette Acoustical Corp., Lynbrook, 
N. J., has announced that the rear 
mounting post and rear arm rest of all 
of its “Fonofluid” high-fidelity tone 


arms have been raised so that they may 
be used with any American or imported 
turntable. This applies to both the reg- 
ular 12” and 16” transcription arms. 

The new units eliminate the need for 
adapters. 


AMPEREX MINIATURE PENTODE 

Amperex Electronic Corporation, 230 
Duffy Ave., Hicksville, N. Y., is now in 
production on a new nine-pin miniature 
pentode which has been designed spe- 
cifically for preamp and input stages 
having stringent requirements with re- 
gard to minimum hum, noise, and mi- 
crophonics. 

The EF86/6267 is a direct plug-in 
replacement for the older Z729. It is one 
of the new series of “preferred” types 
for high-quality audio applications. 
The low-frequency noise generated by 
the tube is equivalent to a voltage of 
2 microvolts on the control grid in the 
bandwidth from 25 to 10,000 cps. The 
electrode structure is exceptionally 
rigid to keep microphonics to an abso- 
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FM-AM TUNER 
MODEL 90-R 


MASTER CONTROL AND AMPLIFIER 


MODEL CA-40 


THE FISHER FM-AM Tuner - Model 90-R 


Because of its exclusive FISHER Gold Cascode, the 90-R is uncon- 
ditionally guaranteed to be the world’s most sensitive FM tuner 


Ourstanpinc Features: @ 0.85 microvolt sensitivity. g Maximum AM 
selectivity. @ Exclusive pushbutton inter-station muting on FM and push- 
button AM selectivity. @ Exclusive MicroRay Tunic Inovicator. 8 Three 
outputs: Main, Recorp and Muttiptex. a Chassis, $19950 


Mahogany or Blonde Cabinet, $19.95 


THE FISHER 
Master Control and Amplifier - Model CA-40 


Complete audio controls and powerful, 25-watt amplifier on one 
compact chassis. High reserve power for clean reproduction. 


Ourstanpinc Features: @ Less than 1% distortion at full output, @ Six 
input channels. & Complete equalization and preamplification for records 
and tape. 8 Exclusive ToneScore graphically displays Bass and $] 3950 


Treble tone control settings. Price, including cabinet shown, 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 
TURNTABLE PERFORMANCE 
GLASER-STEERS 


(5S) Story Soe 


offers fully automatic operation 
and added record and stylus protection 
At last, the quality performance of a 
turntable has been combined with flawless 
record handling convenience. The result is — 
the new Glaser-Steers GS Seventy Seven. 
Wow and flutter are virtually non-existent. 
Rumble, for all practical purposes, has been 
eliminated, and automatic features such as 
the amazing ‘SPEEDMINDER’ mark the GS-77 


as the most advanced record changer of our | 


time. 

‘SPEEDMINDER’ does your thinking — 
prevents you from using the wrong stylus 
with your records; selects the correct turn- 
table speed ...and intermixes and plays 33 
and 45 rpm records automatically, without 
regard to size or sequence. 

Another important GS-77 feature is 
that the turntable pauses during change 
cycles and doesn’t resume motion until next 
record has come into play position and stylus 
is in Iead-in groove. This eliminates record 
surface wear caused by grinding action of 
record dropping on moving disc—a common 
drawback in other changers. 

Other GS-77 features include — 
CHANGE CYCLE — only 5 seconds — fastest 
in the field. MOTOR — 4-pole induction; dy- 
namically balanced, hum shielded and shock 
suspended. ARM — acoustically isolated; has 
vernier adjustment for stylus pressure, and 
convenient finger lift for manual play, as 
well as indicator to facilitate location of 


stylus on groove; variation in stylus pressure | 


between first and tenth record is less than 
1 gram. MUTING SWITCH & R/C NET- 


WORK -— maintains silence except when rec- | 
ord is being played. IDLER — automatically | 


disengages in ‘off’ position to prevent flat 
spots. PRE-WIRED for easy installation, 
replaces most other changers. 

The new GS-77 is absolutely jam 
proof. A single knob controls all automatic 
and manual speed operations. 

$59.50 less cartridge and base 

(base illustrated, $9.60) 

See and hear the new GS-77 at your local 
high fidelity dealer, or write for information. 


See SS SSS SSH SESS See eee eee Eee 


GLASER-STEERS corp. 
20 Main Street, Belleville 9, N. J. 


Please send me complete information on the 
GS-77. 


NAME 

ADDRESS. 

city__._ CU ZONE__ STATE —_ 
RTN-1 


96 


Seeeeeeeeeeeeeeeee 
fees e@eee ee eeaee en aeaee 


lute minimum. There are no appreci- 
able internal resonances below 1000 cps 
and vibrations at higher frequencies 


are effectively damped out by the chas- 


sis and the tube holder. 


STABLE AUDIO OSCILLATOR 


CG Electronics Corp., a subsidiary of | 


Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N. J. has developed an 
ultra-stable subminiature adjustable 
audio oscillator which can be used for 
energizing frequency sensitive relays 
in remote locations as well as serve as 
a remote frequency audio decoder. 
Designed for plug-in applications, the 
units are available in frequency ranges 
from 200 to 1000 cps. Short period drift 
is .1 cycle and less than 5 per-cent 
drift over a range of 0 to 150 degrees F. 


70-WATT AMPLIFIER 
Sargent-Rayment Co., 4926 E. 12th 


| St., Oakland, Calif., has added the “Su- 


per Seventy” 70-watt amplifier to its 
line of high-fidelity equipment. 
Utilizing the new KT88 output tubes, 


which are designed for 100-watt appli- | 
cation, the amplifier is able to loaf at | 


70 watts. A pair of GZ34 cathode rec- 
tifier tubes are used in the power sup- 
ply. The circuit itself is an improved 
version of the British “Mullard’”’ design. 
The input stage is an EF86 low-noise 
voltage amplifier which is direct-cou- 
pled to a 6SN7GTB cathode-coupled 
phase inverter which, in turn, feeds the 
KT88 output tubes. 

Rated output power is 70 watts con- 
tinuous and 140 watts peak.- IM distor- 
tion is less than 1% at 70 watts (60 and 
6000 cps @ 4:1); frequency response is 
20 to 20,000 cps at any level from 1 to 
70 watts. Damping factor is 15 and out- 
put impedances are 4, 8, and 16 ohms. 

A brochure on this new amplifier is 
available from the manufacturer on 
request. 


PILOT SPEAKER SYSTEM 


Pilot Radio Corporation of Long Is- | 
land City 1, New York, is now market- | 
the | 


ing a new loudspeaker system, 
Model S-121. 


The S-121 incorporates an acousti- | 
cally matched, five-speaker, four-chan- | 


nel system consisting of a 12” woofer in 
dynamically vented baffle, 8” low mid- 
range and 6” upper mid-range speakers, 
and two 3” tweeters. It also features a 
separate treble balance control. 

The main speaker enclosure is stur- 
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° RADIO AND TV 


SERVICEMEN | 


make more money with this 


~. 


ap ~ Model 107 


TUBE TESTER 
3 complete tests in one handy instrument 


Here's the tube tester every serviceman 
has been asking for! Designed for out- 
standing performance and accuracy— 
provides 3 important tests: Dynamic 
Mutual Conductance Test of all popu- 
lar radio and TV amplifier tubes— 
Cathode Emission Test for all tubes 
by free point selector system—nation- 
ally accepted Grid Circuit Test devel- 
oped and patented by Seco. Saves you 
valuable time—quickly pays for itself 
by justifiably culling and selling more 
tubes for you! 

Completely self-contained in com- 
pact portable carrying case. Furnished 


with handy flip-chart for 
fast, easy tube set-up data. $] 395° 


Write today for free literature 
MANUFACTURING CO. * 
0 Sa” 5015 Penn Ave. So.,Mpls., Minn. « 
> 
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ROUND, SQUARE, KEY and “D" 
OPENINGS QUICKLY MADE 


with Greenlee 
Radio Chassis Punches 


Save hours of hard, tedious 
work . , . cut accurate holes 
in chassis for sockets, plugs, 
controls, meters, panel 
\ lights, etc. with Greenies 
)Punches. In 1-1/2 minutes 
or less make a smooth hole 
in metal, bakelite or hard 
rubber. Easy to on: . simply turn with 
ordinary wrench. Wide range of cea. Write for 
details. Greenlee Tool Co., 1881 Columbia Av- 
enue, Rockford, Ill. 
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dily constructed and braced at seven 
key points. It is internally padded with 
acoustical material. It is designed in 
distinctive contemporary styling, using 


hardwoods, hand-rubbed to a lustre fin- 
ish and harmonizing grille cloth. It is 
available in Cordovan mahogany, cher- 
ry mahogany, blonde mahogany, and 
American walnut. Dimensions are 27” 
x 23%” x 16”. 

Frequency response is 35 to 20,000 
cps and maximum power handling ca- 
pacity is 25 watts. 


LABORATORY STANDARD MIKE 

EV Instruments, a division of Elec- 
tro-Voice, Inc., Buchanan, Mich., is now 
in production on the Model 6100 lab- 
oratory standard microphone which has 
been designed for free-field pressure 
measurements between extremely wide 
limits of frequency, level, and ambient 
pressure. 

The instrument consists of a trans- 
ducer-cathode-follower probe assembly 
with removable shock mount, a pream- 
plifier-power supply assembly, and all 
necessary interconnecting cables. In- 
corporating four barium titanate gen- 
erating elements in a thickness mode 


a 
Wa 
vibrating system, the transducer exhib- 
its high sensitivity and an extremely 
flat frequency response characteristic 
to just below its high resonant fre- 
quency. The frequency range of the in- 
strument is 10 to 50,000 cps. 

Write the manufacturer direct for 
full specifications on this laboratory in- 
strument and prices. 

NEW SONOTONE CERAMIC 

To mark its tenth year as a maker 
of ceramic cartridges, Sonotone Corpo- 
ration, Elmsford, N. Y., has just intro- 
duced a new “5” series of low-cost, 
high-performance ceramic cartridges. 
The new line incorporates all of the 
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30-WATT AMPLIFIER 
MODEL 80-AZ 


THE FISHER FM-AM Tuner - Model 90-T 


Because of its exclusive FISHER Gold Cascode, the 90-T is uncon- 
ditionally guaranteed to be the world’s most sensitive FM tuner 
Ovurtstanpinc Features: @ Exclusive MicroRay Tunine Invicator. @ Exclu- 


sive pushbutton inter-station muting on FM and pushbutton AM selectivity. 


®@ Completely versatile Aupio Controt Center with new Presence Controt 
and three-position Noise and Rumsze Firters. Chassis, 923950 


Mahogany or Blonde Cabinet, $19.95 


THE FISHER 30-Watt Amplifier - Model 80-AZ 


A high reserve of power for clean, undistorted reproduction. Con- 
servatively rated at 30-watts, the 80-AZ handles up to 60-watt peaks. 


Ourstanpinc Features: @ Less than 1% distortion at full output. 8 Uni- 
form response from 20 to 20,000 cycles, within 0.1 db. ® Hum and noise 


virtually non-measurable, @ Exclusive Z-Matic Variable Damping 
Control. @ Input Level Control. ® Phase Inverter Balance Control 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


$9950 


FM-AM TUNER 
MODEL 90-T 
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| Custom-crafted 

| motors feature 
wear-resistant 
bearings, . 
electronically- 
balanced rotors. 


Motor pulley 
machined with motor 
in operation— 
insures permanently 
smooth power 
transmission. 
Special neoprene 
tire on idler wheel 
provides rumble- 


free traction 
and durability. 


- Motors and drives 
checked under 
operating conditions 
— insuring lifelong 

/ unerring perform- 
= ance. 


Self-lubricating 

' Spiral-Grooved 
turntable shaft, 
exclusive with 
Rek-O-Kut, provides 
oil-cushioned spin 
on chrome-steel 
ball bearing. 


bd Cast aluminum 
its hee turntable with 
i resonant-inhibiting 
properties... 
machined to 
aircraft tolerances. 


parts... 4 D7) Prices trom $59.95 
Write for 
> Catalog and 
|| FREE STROBE DISC 
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REK-O-KUT Rondine Turntable 


RK 
REK-O-KUT HIGH-FIDELITY TURNTABLES—TURNTABLE ARMS 
Dept. 123 38-19 108th ST, CORONA 68, N. Y. 


features of the firm’s “2T” cartridge— 
high output, self-equalization, trouble- 
free performance plus wider, more even 
response and greater compliance. 

Two models are currently available, 
the “5T” a turnover model for both 78 
and 45-33 speeds with sapphire needles 
and the “SP” single-needle model for 
either 78 or 45-33 speeds with sapphire 
needle. 


“SECRET RECORDER" 
Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y., has put 
a new ba 


recorder designed for investigative work 
into full production after comprehen- 
sive field testing. 

The “Secret Recorder” is completely 
self-contained, ingeniously camouflaged 
and concealed in a false compartment 
located in the central section of any 
average size leather briefcase. The re- 
corder weighs only 11% pounds and 
measures 16” x 12%” x 4%”. It is sim- 
ple to operate. After the volume control 
has been preset, no further adjustments 
are needed. With the built-in micro- 
phone, normal speech may be recorded 
at a distance of 25 feet. The recorder is 
started or stopped instantly without 
tube warm-up delay by pressing a spe- 
cially patented combination slide-lock 
and switch. Single- and two-speed 
models are available. 

Complete technical specifications and 
descriptive literature on the new “Se- 
cret Recorder” are available from the 
manufacturer. 


HALF-INCH-SQUARE MIKE 
Shure Brothers, Inc., 222 Hartrey 
Ave., Evanston, Ill, has developed a 
microphone so small that it takes a 


hundred of the units to make a handful. 

Designed for use in hearing aids, tape 
recorders, and dictating equipment, the 
new MC30 measures only %”x %” by 
a little over 4” thick. It weighs less 
than % of an ounce and is of the “con- 
trolled magnetic” type. Response rat- 
ing is from 400 to 4200 cps. Output is 
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—76 db at 1000 cps and impedance is 
2000 ohms at 1000 cps. 


AUDIO CATALOGUES 


PENTRON TAPE COMPONENTS 
The Pentron Corporation, Chicago 
24, Ill. has recently issued a four-page 
flyer which pictures and describes its 
line of tape system components for 
stereo and monaural applications. 
Information is provided on three TM 
tape mechanisms, three monaural and 
stereo preamplifiers, a digital counter, 
a conversion kit for stereo, and an elec- 
tronic mike and phono mixer. An in- 
genious chart shows the required com- 
ponents for various operational modes. 
Copies of this publication are avail- 
able without charge. 
HIGH-FIDELITY HANDBOOK 
Heath Company, 305 Territorial 
Road, Benton Harbor, Mich. is offering 
a new 48-page booklet which covers 


the subject of high fidelity in a practi- | 


cal, down-to-earth manner. 


Entitled “The How and Why of High | 
Fidelity” and written by Milton Sleep- | 
er, the new book answers the questions | 
most often asked by novice and experi- | 


enced audiophiles alike. In non-techni- 
cal language the author explains the 
true meaning of high fidelity so that 
the reader can evaluate the perform- 
ance of units under consideration for 
his own hi-fi system. 

This lavishly illustrated booklet is 
available from the company for 25 
cents a copy. 


“ELECTRONIC PHONO FACTS" 

A revised edition of Maxmillian 
Weil’s popular booklet “Electronic 
Phono Facts” has just been published 
by the Audaz Division of Rek-O-Kut, 
Inc., 38-19 108th St., Corona 68, N. Y. 

The booklet answers hundreds of 
questions about high-fidelity sound re- 
production and covers such varied sub- 
jects as stylus alignment, peaks, turn- 
table and record care, etc. 

The brochure is equally useful to ex- 
perts and amateurs. It also contains 
descriptions and illustrations of many 
types of equipment. The booklet is 
available for a nominal charge of 25 
cents to cover the cost of mailing and 
handling. 


PERMO “KEY” SYSTEM 

Permo, Inc., 6415 N. Ravenswood 
Ave., Chicago 26, Ill. has introduced a 
new merchandising program which car- 
ries the firm’s “Key Identification” sys- 
tem on its “Fidelitone” phonograph 
needles direct to the consumer. 

The program is based on a handy 
booklet entitled “There is No Perma- 
nent Phonograph Needle.” These leaf- 
lets illustrate 42 of the most popular 
tone arms in use today. The customer 
can determine, by direct comparison, 
just which arm he has. He is then in 
position to pass this information along 
to his hi-fi dealer when purchasing a 
replacement needle. 

The company will supply a sample 
copy of this sales promotion piece on 
request. 


January, 1958 


The NEW PeeRLess 
TRANSFORMER CATALOG 


Now available free to audio designers and builders 


.S'S'S'S's's' Dy 


This new 12-page catalog was published for the use of both 
professional and hobbyist designers and builders of high 
fidelity, broadcast, and recording equipment. It provides 
specifications, performance curves, application data, and 
prices on transformers representing the most advanced 
developments in the science of audio transformer design. 
Power, input, output, and impedance-matching transform- 
ers are all shown. 


TYPICAL HIGH-LEVEL 
OUTPUT TRANSFORMER 
This model #S-271-S is one of the Peerless 20-20 
Plus group, which indicates a frequency range 
greater than 20-20,000 cps. Frequency response 
is —1 db; 10-100,000 cps. Insertion loss is 0.3 db. 
Maximum level, —49 dbm (80 watts). Primary 
impedance at 5000 ohms C.T. and 1250 ohms 
C.T.: Secondary 1, 4, 8 16 ohms. 


Send coupon or postcard for free catalog 
Peerless Electrical Products * A Division of Altec Lansing Corporation IT 
9356 Santa Monica Bivd., Beverly Hills, Calif. 


Please send your free transformer catalog to: P F F R L E S .) 


Electrical Products 


9356 Santa Monica Blvd. 
Beverly Hills, Calif. 
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PENTRON 


high fidelity Tape Recorders 


P entron tit 


BRILLIANT FEATURES aetaplpee sx PENTRON 


PLAY AS YOU PAY PLAN 


ONLY 10% DOWN 
UP TO 24 MONTHS TO PAY 


Write for full color literature 


tien Guistor 778 S. TRIPP AVE. 
:lntendl »e then Chicago 24, Illinois 


in Canada: Atlas Radio Corp., Toronto 


Stereo Control Center 
(Continued from page 57) 


the tape recorder only during stereo 
operation. 

The fifth level supplies power to the 
AM tuner in AM monaural and stereo 
broadcast operation. The sixth level 
applies power to the auxiliary ampli- 


| fier during all stereo operation. 


Results 


With a flick of the wrist or, at most, 


| several flicks of the wrist, all controls 


are set up for the type of stereo listen- 
ing desired. The controls are auto- 
matically set for proper balance. The 
levels may be set beforehand so that 
no blasting occurs when the power is 
turned on. Occasionally, a little trim- 
ming will be required of the “dot” set 
controls from one tape to the next or 
from one broadcast to the next, but 
that is about all. Interruptions in 
listening may be easily coped with, as 
both levels may be turned down or off 
by adjusting one knob. 


Associated Equipment 


Now a word about the simplicity of 
setting the controls of the other equip- 
ment working into this selector. First, 


| no gain control is required on the aux- 
iliary amplifier. Second, the tuners do 


not require gain controls, since the 
preamplifier gain control may be used 
to equalize the tuners. In this partic- 
ular setup separate controls were 
available for each tuner. These were 
used to equalize the inputs from the 
tuners with the other inputs and to 
equalize between the two tuners. Only 
one dot setting was required and this 
was made on the preamplifier to 
equalize the output of the two ampli- 
fier and speaker systems. 

For the stereo tape orientation of 
the switch, no gain control is required 
on the separate tape outputs. Balance 
is obtained through the gain control 
on the preamplifier. In this applica- 
tion, where gain controls existed on 
the tape outputs, the “dots” were used 
to equalize stereo broadcasts and 
stereo tape. This means that one set- 
ting of the master level control will 
yield approximately equal volume from 
either stereo medium. 

The auxiliary speaker, which is used 
for the second stereo channel is also 
used in monaural. The author has 


| dubbed this “bimergent” operation. 


Bimergent operation takes the output 


| of two different loudspeakers playing 
| the same material from the same am- 
| plifier and merges them, through the 
| room’s acoustical coupling. An over- 
| all spacial effect is achieved which en- 


hances the music. There is no need to 
use identical speakers; in fact, a better 
effect may be achieved with entirely 
different speaker characteristics. The 
addition of a second speaker, even a 
cheap one, makes a world of differ- 
ence. To those who cannot afford 
stereo, this is the next best thing. 
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LOWEST COST 


ALLIED'S giant buying 
power passes biggest 


ment equais the per- 


of equipment selling for 
several times the low 
KNIGHT-KIT cost. Your 


EASIEST TO BUILD 
KNIGHT-KIT “Step- 
and-Check” instruction 


manuals with wall-sized 
picture diagrams are 
marvels of 


experience required— 
you can easily bulld any 
KNIGHT-KIT and get 
professional results. 


Guild-de Gost— itt ALLIED knight?kits 


the finest electronic equipment in money-saving kit form 


LATEST DESIGN 
Each ALLIED KNIGHT- 
KIT incorporates the 
very latest for 
top-quality perform- 
proved 


savings are BIG. 


MONEYBACK GUARANTEE. When properly assem- EASY TERMS. If your KNIGHT-KIT order comes to 
bled, KNIGHT-KITS fully meet published specifications $45.00 or more, you can make your purchase on our at- 


or we refund your money in full. 


knight-kit High Fidelity FM-AM Tuner Kit 


Medel V-A7 stat Timo-Saving Printed Circuit Design 
$4995 « Flywheel Tuning » Automatic Frequency Control 
+ 2.5 jav FM Sensitivity + True High Fidelity Response 
Cnty $4.99 down * BOtuliful Custom-Styled “Space Saver” Case 


The best-looking, best-performing FM-AM tuner kit your money 
can buy! Carefully designed for quick, easy construction—a tuner 
you'll enjoy assembling and be proud to own, both for its amazing 
ratienl performance and outstanding beauty. Covers the full AM 
broadcast band and 88 to 108 mc FM. On FM, sensitivity is a remark- 
able 2.5 microvolis for 20 db of quieting; hum and noise, —60 db; IF 
bandwidth, 200 ke at 50% down on curve; response, + 0.5 db, 
20-20,000 cps. On AM, is 3 microvolis for 10 db signal-to- 
noise ratio; IF bandwidth, 8 ke at 50% down on curve; response, 
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning 
for effortless, accurate tuning; Automatic Frequency Control (plus 
AFC disabling) to “lock-in’’ FM stations; printed circuit board 
(with most of the kit wiring already done for you) assures time- 
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF 
stage on FM; drift-compensated oscillator; neon glow tuning = 
cathode follower output; two output jacks—one for recorder, one for 
amplifier; rotatable built-in ferrite antenna for AM. Includes beau- 
tiful French-gray case with chrome-finished tapered feet, 4 x 13 x 8”. 
Ideal for use with 18, 20 or 30 watt KNIGHT-KIT amplifiers. Ready 
for easy assembly. Shpg. wt., 12 Ibs. 
Model Y-787. FM-AM Tuner Kit. Net only 
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ORDER FROM ALLI ED RADIO tOO N. WESTERN AVE. - 


tractive Easy Payment Pian. 


knight-kit 1 8-Watt Complete Hi-Fi Amplifier Kit 


Medel Y-786 =. The Last Word in Custom Hi-Fi Styling 
$30 Full 18 Watts with Superb Hi-Fi Specifications 
95 + 8 inputs for Every Desired Signal Source 
¢ Printed Circuit Switch and Printed Circuit Boards 
Only $3.99 down + Full Equalization for All Record Types 


Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a 
price that defies comparison. Delivers full 18 watts output with wide- 
range, flat frequency response for true hi-fi reproduction. Features 8 
inputs for every possible signal source, including NARTB equalized 
tape head input. At full 18 watts output, distortion is only 0.5%; 
uses new RCA 6973 hi-fi output tubes. Frequency response is + 1 db, 
20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro- 
volts for 18 watts output; hum and noise level better than 60 db 
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls: 
Input and Record Equalization; Bass Boost and Attenuate; Treble 
Boost and Attenuate; Volume. Simplest assembly is made possible 
through the use of an exclusive printed circuit switch and two 
printed circuit boards—most of the kit wiring is already done for 
you. With custom-styled French-gray “space-saver’”’ case on tapered 
feet finished in chrome, 4 x 13 x 8”. Complete with case, tubes, 
all parts, and step-by-step instructions, for easy, error-free assembly. 
Shpg. wt., 15 lbs. 

Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only 


EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT-KITS 
may be purchased under our Easy Payment Plan. Your order need 
total only $45.00 or more—only 10% down, small monthly payments 
thereafter. No red tape—fast handling assured. 


© Registered Trade-Mark of Allied Radw Corporation 


CHICAGO 80, ILL.| 


knight-kit 30-Watt Complete Hi-Fi Amplifier Kit 


Medel Y-782 e Full Equalization, + % db of Recommended Accuracy 
$ 95 « Printed Circuit Switches + Printed Circuit Boards 
¢ 8 Inputs For Every Possible Signal Source 
e Full 30 Watts Output « Custom-Styled Beauty 

Orty $7.69 down 

Comparable to the best in Hi-Fi—at far less cost! Deluxe features 
include: Linear-deluxe Williamson-type circuit for flawless response; 
equalizatiop for all records within 14 db of recommended accuracy; 
2 exclusive new printed circuit switches in preamp section (no com- 
plex wiring to do); 3 printed circuit boards for time-saving, error-free 
assembly; separate, continuously variable Level and Loudness con- 
trols; use of premium 12A Y7 tube for low noise and hum; DC on all 
filaments of preamp tubes; exclusive A-AB-B speaker selector switch 
(use speakers of mixed impedances without mismatch). 8 inputs: 
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge; 
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level 
Set control). Power amplifier response, + % db, 15-100,000 cps at 
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM, 
0.74% at 20 watts. Separate Bass and Treble controls; rumble filter 
guiteh: variable damping. Output, 8 and 16 ohms. With smart 
French-gray cabinet, 4 x 15 x 15”. Ready for easy, money-saving 
assembly. Shpg. wt., 32 lbs. 

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only..... . $76.95 


" qunigne-tte High Fidelity FM Tuner Kit 


Mates V-18 + Authentic High Fidelity FM Response 
$3295 « Flywheel Tuning + Automatic Frequency Contro! 
¢ Printed Circuit « Pre-Adjusted Coils and IF's 


« 4 Microvolt Sensitivity Guaranteed 
Only $3.89 down 


Here is top value in creative engineering, impressive hi-fi performance 
and distinctive design—a tuner you'll be to build and own. 
Covers the full FM band, 88 to 108 me. 2 ell estore 
quency Control (with disabling feature) to “lock-in” stations and 
prevent drift; Inertia Flywheel Tuning for velvet-smooth, accurate 
station selection; pre-adjusted RF coils; pre-aligned IF’s; cascode 
broad-band RF ‘amplifier; drift-compensated oscillator; neon bulb 
pointer. All critical wiring is already done for you in the form of a 
printed circuit board—assembly is simple. Sensitivity is 4 microvolts 
for 20 db of quieting across entire band; output, 2 volts at 1000 
microvolts input; IF bandwidth, 200 ke; response, 20-20,000 cps. with 
only 0.6% distortion. Output jacks for amplifier and tape recorder; 
cathode follower output. Ideal for use with the KNIGHT-KIT ampli- 
fiers, or any amplifier with phono-tuner switch. Features custom- 
styled case in French-gray, with tapered chrome-finished feet, 4 x 13 
x 8”. Includes all parts, tubes and step-by-step instructions for easy 
assembly. Shpg. wt., 12 lbs. 

Model Y-751. Hi-Fi FM Tuner Kit. Net only 


knight-kit Deluxe 3-Way Speaker System Kit 
Modei Y-937 « Pre-Finished “Quik-Craft” Corner Enclosure 
e Klipsch Designed and Licensed 
$8950 ¢ Famous Knight 12” 3-Way Speaker 
« Easy to Assembie—Top Hi-Fi Quality 
e Choice of Enclosure Finishes 


Deluxe quality high fidelity speaker system at a 
money-saving low price. Easy to assemble—all 
you need is a screwdriver. System includes 
ert tom “Quik-Craft” corner-type folded-horn 
enclosure kit, and the famous-value KNIGHT 
3-Way 12-inch speaker. Just assemble the en- 
closure—no finishing required—all surfaces are 
finished in hand-rubbed Korina blonde, mahogany 
or walnut. The speaker is the new 3-way type: 
12” woofer cone for bass (full 134 pound woofer 
magnet), conical radiator for mid-frequencies, 
built-in compression-type tweeter (with wired 
level control and calibrated dial) for highest frequencies. Unex- 
celled enclosure efficiency and superb speaker performance combine 
to cover the whole spectrum of audible sound for true hi-fi response 
from 35 to 15,000 eps, + 3 db. Kit includes 12” 3-Way speaker, 
prefinished enclosure wk a, grille cloth, hardware and instructions. 
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt., 
44 Ibs. 


Only $8.95 down 


Model Y-937. 3-Way Speaker System Kit. Net only .. $89.50 
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knight-xit 10-Watt Hi-Fi 
y-153 Amplifier Kit 


$ 50 Low-cost, authentic 
hi-fi amplifier. Re- 
sponse, + 1 db, 30- 
$2.35 down 20,000 cps. Input for 
erystal phono or 
tuner; chrome-plated chassis is 
punched for preamp kit below, 
to permit use of magnetic 
phono. Only 0.5 volt drives am- 
plifier to full output. Separate 
bass and treble controls. Only 
1% harmonic distortion. 
Matches 8-ohm speaker. 7 x 13 
x 6”. With all parts, tubes and 
instructions. Shpg. wt., 13 Ibs. 
Model Y-753. Net only. . 
Y-235. Preamp Kit 
Y-757. Metal Cover... . 
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THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD 


knight-kits 


knight-kit High Fidelity Preamplifier Kit 
opeul ee Te ee ee 
$3995 « Equalization + % db of Recommended Accuracy 
« 8 Inputs Including Tape Head « Self-Powered 
« DC on All Tube Filaments « Custom-Styled 
Only $3.99 down 


Sensational Hi-Fi design at amazing low cost. Provides precise record 
equalization guaranteed within 44 db of recommended accuracy !— 
more accurate than all but the most expensive factory-built preamps. 
Includes exclusive new KNIGHT-KIT printed circuit switches for easy, 
arts aa aa eden des es wk 


Includes Bass and Treble controls; separate Level and 
Loudness controls; Rumble Filter switch; DC on all tube filaments; 
cathode follower output; 2 extra AC outlets. You get every advanced 
-to-build preamplifier at the lowest possible 

yled -gray case, with 

tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step- 
by-step instructions; ready for easy assembly. Shpg. wt., 124% lbs. 


MONEY-SAVING HI-Fi EVERYONE CAN AFFORD 


knight-kit 25-Watt Hi-Fi Basic Amplifier Kit 


VIS e Hi-Fi Response, + 0.5 db, 10 to 120,000 cps 
$4450 + Only 0.15% Distortion at 30 Watts Output 
¢ Printed Circuit Wiring Board « Chrome-Piated Chassis 
« Williamson-Type Circuit with Over 25 Watts Output 
Only $4.45 down 


Here’s superb Hi-Fi performance at less than half the cost of a com- 
parable commercially-assembled unit. Williamson-type linear-deluxe 
circuit delivers over 25 watts of virtually undistorted reproduction. 
Ideal for use with the KNIGHT-KIT preamp at left. Includes printed 
circuit board for simplified, error-free assembly. Remarkable hi-fi 
response, + 0.5 db, 10-120,000 cps at 20 watts. Harmonic distortion, 
0.15% at 30 watts; IM, 0.4% at 20 watts. Hum level, 85 db below 
25 watts output. Output impedances, 4, 8 and 16 ohms; output 
tubes, 2-5881. Includes balance control for precise matching of the 
output tubes; variable damping control for maximum performance 
with any speaker system—prevents low-frequency distortion from 
overdamping or underdamping. Very attractive black and chrome 
styling, 644 x 14 x 9". An outstanding engineering achievement in a 
basic hi-fi amplifier, delivering performance equal to the finest com- 
mercially assembled units. Includes all parts and tubes; with step- 
by-step instructions, ready for easy assembly. Shpg wt., 25 Ibs. 
Model Y-755. 25-Watt Amplifier Kit. Net only.. 


Model Y-754. Hi-Fi Preamp Kit. Net only Y-759. Metal Cover for above; black finish. 5 lbs. Net 


knight-kit 2-Way Hi-Fi Speaker System Kit 


See staph netentin~Petunhettntem 
$4995 « High Fidelity Response, 45 to 14,000 cps 
* 12° Woofer and Horn-Type Tweeter 


e A Wonderful Money-Saving Speaker Vaiue 
Only $4.99 down 


BIG SAVINGS—assemble your own quality KNIGHT- 
Kir 2-way speaker system—it’s quick and easy! The 
cabinet is pre-finished in full-grained, high luster blonde 
or y—you just assemble 7 pieces, mount the 
$ 75 True hi-fi for less! speaker components and enjoy rich, thrilling hi-fi sound 
39 Complete — full —at incomparably low cost. Special Jensen-engineered 
set of controls | baffle features “ducted port’ construction to bring out 
the full beauty of bass notes, perfectly matching the 
Jensen woofer and compression tweeter; genuine L-pad 
control is rear-mounted to permit adjustment of tweeter 
for best tonal balance. Impedance, 16 ohms. The as- 
sembled unit delivers a frequency response of 45 to 
14,000 cps. Enclosure measures 26 x 19 x 14”. Beauti- 
fully styled to blend in any room. Kit includes Jensen 
12” woofer, Jensen compression-type tweeter, pre- 
finished wood parts (with grille cloth installed), acoustic 
material, glue, hardware and step-by-step instructions. 
Absolutely no furniture finishing required. Specify blonde 
or mahogany finish when ordering. Shpg. wt., 33 Ibs. 
Model Y-789. 2-Way Speaker System Kit. 
Net only... . Re eth 


. tpu' 
pedances, 4, 8, 16 and 500 ohms. 
Chrome-plated chassis. 7 x 13 x 
8%". Ready for easy assembly. 
Shpg. wt., 20 Ibs. 

Model Y-750. Net only. .$35.75 
Y-758. Metal Cover... .. . $4.15 


knight-kit HI-FI IS AVAILABLE.ON EASY TERMS TO FIT YOUR BUDGET | 


Ficimativg © ALLIED kmight-kits °° 


knight-kit 2-Transistor Pocket 
Radio Receiver Kit 
Model Y-262 


$1465 « Complete Kit—Nothing Else To Buy 


It’s fun to build this pocket-size two-transistor radio 
—and you'll enjoy its crystal-clear local broadcast- 
band reception wherever you go! Fits in your pocket, 
or with its button-down flap, can be worn from your 
belt. Completely self-contained with built-in ferrite 
loopstick antenna—no external antenna needed. Ex- 
tremely efficient reflex type 2-transistor circuit actu- 
ally does the work of 3 transistors! Printed circuit 
board reduces building time to about one hour. Has 


resemble leather; ‘cole 4x3%x1%". Kit includes all 
parts, earpiece, battery and case. Shpg. 
wt., 1}4 lbs. 


"6-In-One” 
$245 4 is 


**10-In-One” Electronic Lab Kit 
experimenters’ kit. 

$1 2® Builds Bualdeany of 10 fncinating 
including broad- 

whales aime waate oscillator, 
code practice oscillator, signal tracer, 
relays, etc. Shpg. wt., 5 lbs. 


Model Y-265. Net only 


ALLIED 


_ pleted, you make circuit 


changes 
of six favorite projects, i 
wireless broadcaster. 


knight-kit “Trans-Midge”™ 
Transistor Receiver Kit 
Model Y-767 


$745 


pleasure the moment assembly is completed. 
Covers the local AM broadcast band with 
exceptional sensitivity and selectivity. Spe- 
cial features include: Efficient, slug-tuned 
coil for excellent station separation ; external 
knob for easy station tuning; low-drain 
transistor operating for months from single 
penlight cell supplied; hinged-bhack, red 
plastic case. Kit includes all parts, transis- 
tor, battery, compact case and easy-to-fol- 
low instructions for quick assembly. (Ex- 
ternal antenna and headphones required.) 
Shpg. wt., 8 oz. 

Medel Y-767. Net only .. $2.45 
4-149. 4000 Ohm “ay og 1 Ib... .$2.15 
¢-100. Antenna Kit. 144 Ibs.. ... $1.03 


° aoe 
a. 


meanigphe-tete 5-Transistor Superhet 
Personal Portable Radio Kit 


Model Y-766 Styled to Equal the Finest 
« Push-Pull Audio Drives 3%" Speaker 
« 200 Hour Battery Playing Life 


Beautiful, easy-to-build transistorized personal portable 
with every ultra-modern design feature: 5 Texas Instrument 
Co. transistors; latest printed circuit chassis for easy, error- 
free assembly; bigger-than-average 344" speaker; class B 
push-pull audio output; built-in high-gain ferrite loopstick 
antenna; plus phone jack output for private listening. Pro- 
vides sensitive reception of the AM broadcast band with ex- 
—— tone quality. Ultra-smart high-impact ivory plastic 
ease has handsome gold trim with ebony accents; includes 
pull-out handle; only 744x3%%x1%”. With all parts, transis- 
tors, 9 volt transistor radio battery, carrying case and in- 
structions anyone can easily follow. Shpg. wt., 2 lbs. 


Electronic Lab Kit Crystal Set Hobby Kit 


favorite with beginners. 
After basie wiring is com- 
of local 
any 
radio, 


ete. Shpg. wt., 3 Ibs. 
..$8.45 


Modal Y-770. Net only.. 


. 


RADIO 


$ 15 Entertaining, educational. 
Delivers clear headphone 

reception broadcast 

stations. With all parts, ready for easy 


EXPERIMENTERS 


AND HOBBYISTS 


knight-kie 10-Circuit 
Transistor Lab Kit 


tors operate by “plugging in” to make any 
one of the following circuits; AM radio for 
head, 


Wireless Broadcaster Kit 


Play music or make an- 


ag a fm from set. 
a 3 ibs. 
Model Y-705. Net only....... $9.50 


cee 


FUN TO BUILD... INSTRUCTIVE...LATEST CIRCUITS FOR TOP PERFORMANCE 


knight-kit Photoelectronic 
Relay Kit 
Model Y-702  Advanced-design, ultra-sensi- 
tive photoelectronic oa 
$ 50 build it yourself and save! 
Dozens of uses: for automatic 
control of lights, door an- 
nouncer, burglar alarm, counting devices, 
ete. Provides dependable operation up to 
250 feet with white light, up to 125 feet 
with “‘unseen” light (red filter) from Light 
Source Kit listed below. Selectable opera- 
tion, with “trip” for burglar alarm to pro- 
vide continuous ringing of alarm; and 
* ” if relay is to operate each time 
beam is broken (for chimes, counting de- 
vices, turning on lights at darkness). Has 
SPST relay — from thyratron ; 6.3 v. 
terminals provide power for accessories. For 
105-120 v. 750-80 ey. AC use. 6 Ibs. 
Medel Y-702. Relay Kit. Net only. .$13.50 
Medel Y-703. Light Source Kit. With bulb 
and red filter. Shpg. wt., 344 lbs. Net. $6.75 


knight-kit" Ocean Hopper” 
All-Wave Radio Kit 


Model Y-740 This top-performing regener- 

ative receiver puts a world of 
$] 1* listening pleasure at your fin- 

ger-tips. Tuning range (using 
coils listed below) is virtually world-wide: 
eovers 155 ke to 35 me. including every 
type of radio transmission: AM cast, 
marine, aircraft, distress channels, direc- 
tion-finding, Amateur, frequency standard, 
foreign broadcast, and police. With band- 
spread tuning. For use with headphones or 
3-4 ohm PM speaker. Kit is supplied with 
standard broadcast band coil and all tubes 
and parts. (Less extra coils, headphones, 
speaker and cabinet.) Shpg. wt., 5 Ibs. 
Medel Y-740. Net only .... $11.95 
¥-746. Cabinet for above. 144 Ibs. Net $2.90 
Extra coils available: Long Wave Coil 
(155-470 ke), Net 79c. Short Wave (1.65— 
4.1 me; 2.9—7.3 me; 7—17.5 me and 15.5— 
35 me), Each 65c. 


knight-kit 2-Way Intercom System Kit 
Model Y-295 « Low Cost—Easy to Assemble 


+ High Gain—Clear Tone 
$1479 


« Handsome Metal Cabinets 
e Includes 50-Foot Cabie 
Easy to build at lowest cost— ideal for home, office, shop 
or school. Consists of Master unit and Remote unit. Re- 
mote unit may be left * ‘open’ * for answering calls from 
a distance, for “baby sitting’, etc. Remote also may be 
set for “private” operation—cannot be “‘listened-in” on, 
but it can be called and can originate calls. Master unit 
includes hi in 2-stage amplifier, combination volume 
control and on-off switch, plus pilot light. Each unit has 
4” PM dynamic speaker. System responds to even a whis- 
per. Handsome Antique white cabinets, each 4% x644x434”. 
With all parts, tubes and 50-ft. cable (up to 200-ft. may 
be added). For 110-120 v., AC or DC. 8 Ibs. 
Medel Y-295. Master and one Remote. Net only 
Y-296. Extra Remote Station Kit. 3 lbs... 


$14.75 


knight-kit "“Space-Spanner”’ 
Bandswitching World-Wide Radio Kit 
Model Y-243 ° Broadcast or Short Wave Reception 


$ ] 599 Sensitive Regenerative Circuit 


¢ Convenient Bandspread Tuning 
¢ Built-In Loudspeaker 
Imagine the thrill of hearing overseas broadcasts on a 
precision receiver you've built yourself—and then, at 
the flip of a switch, being able to tune to your favorite 
local broadcast station! Bandswitch selects exciting 
short wave, including foreign broadcasts, amateur 
ealls, aircraft, police and marine radio on the 6.5 to 
17 me range, as well as standard 540-1700 ke broad- 
casts. Features highly sensitive regenerative circuit. 
Includes built-in 4” PM speaker and beam-power 
tube for strong volume and clear tone. Headphone 
connectors are available for private listening; switch 
cuts out speaker. Controls: Bandspread, Main Tun- 
ing, Antenna Trimmer, Bandswitch, Regeneration, 
Volume. 7x10x6”". Easy to build from step-by-step 
instruction manual. For 110-120 v., 50-60 cy. AC or 
DC. (Less cabinet.) Shpg. wt., 5 lbs. 
pee Y-243. Net only... 
Y-247. Cabinet for above. Shpg. wt. 2 Ibs. Net. $2.99 


Phono Oscillator Kit 


Phono Amplifier Kit 
5 Build it vourself—and save! 
+94 Ideal for use in a portable 
phonograph— just add rec- 
ord player and 3-4 ohm speaker. 14 
watts output. Inverse feedback circuit. 
Easy to assemble. Shpg. wt., 3 Ibs. 
Model Y-790. Net only........$9.45 


Electronic Photoflash Kit 


$ Ideal for color or black and 
28” white photography. 
1/700th-of-a-second flash; 
50 watt/second output. Synchronises 
with any camera with X or O shutter. 
Santee.) tee w., 4 Ibs. 
Medel Y-244. Net only. . $28.50 


Code Practice Oscillator Kit 
$395 Ideal for beginners learning 


the code. Transistorized cir- 

cuit. Operates for months 
from single penlight cell supplied. Clear. 
erisp 500 cycle tone. Jacks for head- 
phones; screw terminals for key. | lb. 
Model Y-239. Net only.. .... . .$3.95 


“*Broadcasts"’ recorded 

$[-85 music through any standard 

radio set up to 50 feet away. 

No direct connection to set 

required. Easy to build—fun to use. 
Shpg. wt., 2 Ibs. 

Model Y-760. Net only... $5.85 


| Bette By for— ALLIED Kknight-Kkit 5.4, CAUTY 


knight-kit Low-Cost Tube Tester Kit 
Model Y-143 —» With 16 Filament Voltages 


$ * 600 Latest Tube Types Listed 
29 75 « Easy-to-Read 41%" Meter 
* Tests Series-String TV Tubes 


Expertly designed for complete, up-to-date coverage 
of tube types. Tests series-string TV tubes; tests 4, 
5, 6 and 7 pin large, regular and miniature types, 
octals, loctals, 9-pin miniatures and pilot lamps. Tests 
for open, short, leakage, heater continuity and per- 
formance (by amount of cathode emission). Big 444” 
square meter has clear “GOOD-?-REPLACE” scale. 
With line-voltage indicator and line-adjust control. 
Choice of 16 filament voltages from 0.63 to 117 volts 
to check virtually all receiving tubes; blank socket for 
future type tubes. Universal-type selector switches 
permit selection of any combination of pin connec- 
tions. Single-unit, pre-assembled 10-lever function 
switch simplifies and speeds assembly. Up-to-date 
illuminated roll chart lists over 600 tube types. Counter 
model case, 5 x 14 x 10”. Easy to build. 14 Ibs. 

Medel Y-143. Net only . 

Y-142. Portable Case model. 15 lbs. Net 

Y-141. Picture Tube Adapter. 1 Ib. Net 


ALLIED RADIO : 


ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE 
IN EASIEST-TO-BUILD, MONEY-SAVING KIT FORM 


knight-kit 20,000 Ohms /Velt VOM Kit 
Medel Y-149 Outstanding quality and per- 
$ 50 formance at money-saving 
29 low price. Features 1% pre- 
cision multipliers; 444” meter 
accurate within 2% of full scale deflection; 
50 microamp sensitivity for 20,000 ohms/ 
volt input resistance on DC; front panel 
“Zero adjust”’; single switch to select func- 
tion and range. 32 ranges: AC, DC and out- 
put volts, 0-2.5-10-50-250-1000-5000; Re- 
sistance, 0-2000-200,000 ohms and 0-20 
meg.; DC ma, 0-0.1-10-100; DC amps, 
0-1-10; Decibels, — 30 to + 63 in six ranges. 
Moisture-resistant film-type resistors for 
extreme accuracy. Carefully engineered cir- 
cuit design achieves high sensitivity and 
extremely versatile application. Kit includes 
all parts, battery, test leads and black 
bakelite case with highly legible white 
markings; size 6% x 544 x 3%”. Easy to as- 
semble. Shpg. wt., 5 lbs. 
Medel Y-140. Net only. . . $29.50 


Voltage Calibrator Kit 


$ 75 Permits use of any scope as 
precision peak-to-peak AC 
voltmeter. Puts a true 


knight-kit High-Gein Signal Tracer Kit 
Model Y-135 A remarkable value in an 
$ 50 easy-to-build instrument 
26 which permits visual and 
aurai signal tracing of RF, IF, 
video and audio circuits. Has highest gain 
in its price class. Traces signal from antenna 
to speaker. Reproduces signal at plate or 
grid connection of any stage. Identifies and 
isolates “dead” stages. Features: usable 
gain of 91,000; “magic eye” with calibrated 
attenuators for signal presence indication 
and stage-by-stage gain measurements; 
built-in 4” PM speaker; combination 2- 
position probe, one for RF (6 mmf. input), 
the other for audio. Provides noise test; 
built-in watt-meter calibrated from 25 to 
1000 watts; provision for external scope or 
VTVM. Binding posts provide output trans- 
former and speaker substitution test, plus 
external 280 volts B+. With all parts, 
tubes and probe. 7x10x5”. 12 Ibs. 


—— 5” Wide-Band Oscilloscope Kit 


Model Y-144 « 5 mc Width for Color TV 


$6900 ¢ Horizontal Sweep to 600 kc 


e 25 mv/inch Sensitivity 
Only $6.90 down 


e Z-Axis input 

« Printed Circuit Construction 
Equals or betters the performance of commercially 
wired scopes costing far more. Two printed cireuit 
boards and laced wiring harness assure wiring accu- 
racy and cut assembly time. Ideal for lab use, color 
TV servicing and high frequency applications. Wide 
sweep range—/5 to 600,000 cps. Vertical response, 
+ 3 db, 5 eps to 5 me; only 1 db down at 3.58 me color 
burst. High vertical sensitivity of .025 rms v/inch. 
Input capacity, 20 mmf. Outstanding features: cath- 
ode follower inputs; 2nd anode provides 1400 volts 
high-intensity trace; push-pull amplifiers; positive and 
negative locking; frequency-compensated attenuator ; 
Z-axis input; one volt P-P calibrating voltage; astig- 
matism control; retrace blanking circuit; DC position- 
ing control. Includes CRT. 144% x 9% x 16”. 40 Ibs. 
Model Y-144. Net only . ; Cit ox ¥ ee 


Medel Y-135. Net only $26.50 Y-148. Demodulator Probe. Net . ...$ 3.45 


Y-147. Low Capacity Prohe. 12 mmf. Net .. ..$ 3.45 


knight-kit 5” General-Purpose Scope Kit 


Model Y-146 « Phantastron Linear Sweep 


$4700 ¢ 25 mv/inch Sensitivity 


e Printed Circuit Board 
Only $4.20 down « Retrace Blanking Circuit 


Feature for feature the world’s best oscilloscope kit value. A stand- 
out in its class with all these fine features: Printed Circuit wiring 
board and laced harness for quick, error-free assembly. Phantastron 
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps. 
25 Millivolts Per Inch Sensitivity—3 times that of similarly priced 
scope kits. Calibration Voltage—1 volt peak-to-peak square wave, 
fully regulated. Vertical Amplifier—frequency response + 3 db, 
3 eps to 1.5 me (+ 6 db to 2.5 mc). Includes: Directly coupled 
positioning controls; retrace blanking circuit; frequency-compen- 
sated vertical input attenuator; positive and negative internal 
sync; high 2nd-anode voltage for high-intensity trace; input capac- 
ity, 45 mmf. Kit includes CRT. 94% x 13% x ~~ 26 Ibs. 
Medel Y-146. Net only ‘ ‘ 


ee 
Resistance Substitution Box 


ines resistor values required in a circuit. 


$5 . 36 standard 1-watt resistance values in 


15 ohms and 10 megohms, with 10% 


accuracy. switch selects range; 18-position switch 
for value selection. Shpg. wt., 2 Ibs. 


Model Y-139. Net only 


Capacitance Substitution Box 


Makes it easy to find capacitor values needed in a circuit. 
$95 Provides 18 standard values from .0001 mfd to .22 mfd, 
+ 20%. All values are 600 volt, except .15 and .22, 
which are 400 volt. 18-position selector switch. Shpg. . of a lab s' 
ibs. 


wt., 2 Ibs. 
Medel Y-138. Net only 


EASY TERMS AVAILABLE 


$ 5.95 


Audio Generator Kit R/C Tester Kit 


$ 50 Excellent design; range, 20 $ 50 Measures capacitance and 

eps to 1 me; less than .25% 19 resistance. Balanced-bridge 

distortion; 600 ohm output. cireuit; indicates power fac- 

Ideal for hi-fi testing; offers the flat re- tor; tests capacitors at rated voltage. 

Shpg. wt., Large, easy-to-read dial and “magic 
eye.”’ Shpg. wt., 10 Ibs. 


$ 5.95 Medel Y-137. Net only... .. .. $31.50 Model Y-124. Net only.. $19.50 


Kkmight-Kits ror THE RADIO AMATEUR 


knight-kit 50-Watt CW Transmitter Kit 


—_ « Ideal for the Novice 


$3995 aaa 


15 and 10 meters. Rated at 50 


conte al : : : 
copper-finished. Size, B34 x 1036 x 834". With tubes and all parts for 
easy assembly. (Less crystal and key.) Shpg. wt., 19 lbs. 

Medel Y-255. 50-Watt Transmitter Kit. Net only 


knight-kit Self-Powered VFO Kit 


Complete with built-in power supply! Careful design and 
voltage regulation assure high stability. Excellent oscillator 
keying characteristics for fast break-in without clicks or 
chirps. Full TVI suppression. Has plenty of bandspread; 
separate calibrated scales for 80, 40, 20, 15, 11 and 10 
meters; vernier drive mechanism. 2-chassis construction 
keeps heat from frequency determining circuits. Output 
cable plugs into crystal socket of transmitter. Output: 40v 
on 80, 20v on 40. With Spot-Off-Transmit switch for spot 


knight-kit All-Band Amateur Receiver Kit 
Model Y-726 « Tunes 540 kc to 31 me 

¢ Built-in Q-Multiplier 
$10)490 « Constant Running HF Oscillator 

e Worthy of the Advanced Ham Operator 

« Printed Circuit Bandswitch 

Only $10.45 down» Printed Circuit Board « 1.5 #V Sensitivity 

A sensational communications receiver value with all the 
selectivity, sensitivity and features of high-priced com- 
mercial units. Uses printed circuitry throughout, includ- 
ing the exclusive new KNIGHT-KIT printed circuit band- 
switch, for remarkably easy assembly. Covers 540 ke to 
31 me in 4 ranges; calibrated, electrical bandspread on 
80-10 meter Ham bands; slug-tuned Hi-Q — contin- 
uous, VR tube-regulated B+ applied to HF oscillator 
lets you switch from standby to receive with no drift; 
built-in Q-multiplier peaks desired signal or nulls inter- 
ference; delayed AVC; provision for crystal calibrator 
(below). Sensitivity, 1. 5 microvolts for 10 db signal-to- 
noise ratio. Selectivity: variable from 300 eps to 4.5 ke 
at 6 db down. Exalted BFO injection. Controls: Main 
tuning, bandspread, band selector, Q-multiplier selec- 
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF 
gain, AF gain, BFO-MVC-AVC-ANL, off-stby-rec-cal, 
antenna trimmer, and phone jack. Cold-rolled 4%" steel 


chassis. Handsome metal cabinet, 10 x 10 x 1644”. (Less 
siuiet Bale leodgunber end Belinea ihe 
Model Y-726. Amateur Receiver Kit. Net 
Y-727. S-Meter Kit for above. 1 Ib. Net 


ORDER BLANK 


frequency tuning. Extra switch contacts for operating re- 
lays and other equipment. Attractive metal cabinet, 8% x 
6 x 6". Ready for easy assembly. Shpg. wt., 8 lbs. 

Medel Y-725. VFO Kit. Net only 


Kknight-iit 100 Kc Crystal Calibrator Kit 

Model Y-256 Crystal frequency standard at very low 

cost. Gives marker every 100 ke up to 

$1099 Prana ye sole gy enn Am age 

ting flanges for installation in or 

ete elt ect ete Size only 1}4x 

134x3”. Requires 6.3 v. at 0.15 amp and 150-300 v. 

DC at 3-6 ma. Trimmer for with WWV; 

On-Off switch. Complete with tube, crystal, all paris 
and easy-to-follow instructions. Shpg. wt., 1 lb. 

Medel Y-256. 100 Ke Crystal Calibrator Kit. 


ALLIED RADIO, Gept. RE: 8M. Western Ave., Chicago 89, Ili 
Ship me the following KNIGHT-KITS: 


$585 


ALLIED RADIO 


knight-kit Amateur RF "Z" Bridge Kit 


Measures standing wave ratio (SWR) and impedance-of 
antenna systems; ideal for adjusting antenna systems for 
optimum results. Measures impedances from 20 to 400 
ohms up to 100 mc; SWR to 150 mc. Any VOM may he used 
for null indicator. With coax input and output connectors. 


handy Sieied SWR chart (less meter). 24 x 3 x 444”. 
Shpg. wt., 14 lbs. 
Medel Y-253. “Z"’ Bridge Kit. Net only 


Quantity 


Description 


Model No. 


404-PAGE 


ALLIED 


CATALOG 


2, . .enclosed. (For parcel post, include postage — express is shipped collect). 
CiMy ‘Down Payment in the amount of $ 


is enclosed. Send Time Payment form. 


See the 1958 ALLIED 

404-Page Catalog for 

complete listings of 
more than 50 KNIGHT-KITS, covering Hi-Fi, 
Hobby, Test instrument end Amateur Kits. The 
1958 ALLIED Catalog is your complete Buying 
Guide to the world's largest stocks of every- 
thing in Electronics. 
OC Send FREE 404-Page 1958 ALLIED Catalog. 
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Spot Radio News 
(Continued from page 16) 


readers for dot codes were found to be 
the answer and several types have been 
developed. 

In explaining the code system, the 
Bureau said that the operator reads 
the address on the envelope and oper- 
ates a keyboard similar to a typewriter 
keyboard. By following certain fixed 
and simple rules of abbreviation, the 
operator imprints on the back of the 
envelope, in dot-code form, a stand- 
ardized abbreviated version of the ad- 
dress on the envelope. The degree of 
abbreviation depends upon the volume 
of mail that is normally sent to the 
address in question. Post offices, streets, 
and individual addresses which receive 
very large volumes of mail can be 
given unique single-character codes to 
save the coding operator’s time. 

The same machine can sort either 
incoming or outgoing mail simply by 
changing the information stored in its 
memory. Changes in the distribution 
system do not require altering the dot 
code. Only the information in the 
memory—which can be modified—need 
be changed to keep abreast of a grow- 
ing postal delivery system. 


IMMEDIATE IMPROVEMENT IN 
AIR-TRAFFIC control at major cities 
throughout the country is now being 
accomplished through the use of an 
electronic air-traffic control simulation 
device by the CAA Technical Develop- 
ment Center at Indianapolis, Indiana. 

The studies at the center apply only 
to the technical air-traffic control prob- 
lems involved and do not include other 
items of major importance, such as the 
economic impact on the Washington 
area community, proximity to the com- 
munity, noise, engineering matters 
such as terrain and soil conditions, 
effect on the residents of the locality 
involved, cost of land, and other 
factors. 

The CAA operational simulation 
facilities has already been used to pro- 
vide improvement in many important 
high-density traffic areas, such as New 
York, Dailas, Fort Worth, and San 
Francisco. Substantial increases in air 
traffic capacity have resulted. 

Dynamic simulation is also used in 
other day-to-day CAA problems, such 
as airspace conflict, designation of fed- 
eral airways, predetermination at min- 
imum cost of the location of air- 
nagivation round stations, such as 
vortac. 

The CAA’s role in this project, 
through the use of its simulation de- 
vices, is not to select actual sites for 
airports or air navigation stations, but 
to provide pertinent technical data in 
regard to air-traffic control and flight 
operational problems. 


A NUMBER OF EXTREMELY HELP- 
FUL booklets on air-electronic controls 
have appeared recently in Washington. 

In one issue, an 88-page flight-in- 
formation manual, published by the 
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CAA, there is a detailed report on the 
radar advisory service now available, 
explaining what it is, who can use it, 
and how to use it. This manual, on 
sale at the U. S. Government Printing 
office, Washington 25, D. C., is priced 
at 50 cents. 


PROCEDURES AND PHRASEOLO- 
GIES used in radar air-traffic control 
are outlined in another CAA booklet 
titled “United States Standard Manual 
of Radar Air Traffic Control Pro- 
cedures.” 

Designed to standardize radar con- 
trol by personnel of the CAA, Army, 
Navy, Air Force, and the Coast Guard, 
the text covers the methods by which 
radar control can be used by con- 
trollers, radar separation standards, 
radar identification and approaches, 
and departures. 

The material in this booklet will be 
incorporated into the ANC manual 
“Procedures for the Control of Air 
Traffic Control.” At present this book- 
let is also available from the Govern- 
ment Printing Office, for 15 cents. 


MERGERS, rather than station authori- 
zations, have dominated the hearing 
rooms of the Commission during the 
past weeks. 

To relieve economic pressure in the 
Wilkes-Barre (Pa.) area, two pioneer 
ultra-high stations — WARM-TV 
(Scranton) and WILK-TV_ (Wilkes- 
Barre )—asked for permission to merge 
the facilities and channel into a single 
outlet. If approved, WARM-TV chan- 
nel 16 would use the 1.5-megawatt 
power of WILK-TV, and new call 
letters—WNEP-TV—would be adopted 
for the amalgamated stations. 

At press time, the authorizations and 
call changes noted on page 12 of this 
issue, were approved. 


THE TALOS (supersonic surface-to-air 
missile) demonstrated recently fea- 
tures a number of outstanding elec- 
tronic developments. 

One advancement is a traffic-light 
test system that tells when the weapon 
is ready for firing. Another is a beam- 
riding control for the missile, which is 
about 20 feet long and 30 inches in 
diameter, and weighs about 3000 
pounds; and is accelerated to super- 
sonic flight by a solid-fuel booster 
rocket about ten feet long; the latter 
is jettisoned when the missile reaches 
cruising speed. 

Two stages of guidance give the 
Talos system the capability of high 
firepower, as well as high accuracy at 
long range. The first, or mid-course 
range, carries the missile from 
launcher to the vicinity of the target. 
It is at this point that the beam-riding 
or radio system is used. Intelligence for 
the beam-riding phase is received by 
the missile directly from the take-off 
point. As the Talos closes in on target, 
a second or homing guidance system 
in the missile senses the exact location 
of the bull’s-eye. . . . Once more elec- 
tronics has demonstrated its remark- 
able abilities. . . . 1.2% % ban 
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40-WATT STEREOPHONIC AMPLIFIER 


TELEMATIC INDUSTRIES, INC. 
215 LEE AVENUE, BROOKLYN 6, W. Y. 


LUMPACT 
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Amplifier 
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Over-all view of the low-power amplifier, showing the volume, bass, and treble 
controls, along with the power switch on the front of the chassis. Both 12AX7 
and 12AU7 tubes are shielded and mounted in front of the two electrolytics. The 
6AQ5 power output tubes are to the right and in front of the power transformer. 


By 
LEON A. WORTMAN 


Get started in hi-fi with this simple low-power audio amplifier which includes 
its own preamp and power supply, all constructed on one 5” x 7" x 3” chassis. 


% TOTAL HARMONIC DISTORTION 


oO 
POWER OUTPUT-WATTS 


EMEMBER the “old world craft” of 
" building low-power amplifiers? In 

case you don’t, there was a time 
when 10 watts of audio power would 
have been considered adequate for an 
auditorium. But, now the advertising 
emphasis seems to be on high-power 
jobs on the order of 50 to 100 watts. 


<= Fig. 1. Percentage of total har- 
monic distortion versus output power 
taken at a frequency of 400 cps. Note 
that the distortion is 1 per-cent or less 
at power levels of 3 watts and below. 
At 5 watts output, the distortion is just 
under 2 per-cent, while at a power out- 
put of 10 watts, distortion is 10 per-cent. 


Fig. 2. Over-all frequency response of the low power amplifier with tone controls 
at their extreme settings is shown dashed. Solid line is response in “flat” position. 
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However, statistics continue to justify 
the sales efforts many of the large hi-fi 
equipment manufacturers put behind 
their small-power amplifiers. Possibly 
it is because so many music lovers still 
must live in close-quarter city apart- 
ments. Perhaps it’s that ever-present 
problem of economics. Whatever the 
reason, many continue to buy and build, 
and enjoy immensely, the delightful 
sounds that the smaller units can re- 
produce. 

Here is a 10-watt unit consisting of 
a preamplifier, power amplifier, and 
power supply, all on one 5”x7’x3” alu- 
minum chassis. It offers dollar-econ- 
omy and many excellent listening 
hours. It is, too, a perfect starter-unit 
for those who want to “taste” the new 
experience called “high-fidelity listen- 
ing.” 

Two signal-input jacks are provided 
at the rear of the chassis. One is a 
standard microphone-type jack for 
high-impedance, high-level signal 
sources such as provided by high-output 
microphones, cathode follower from a 
tuner, or a crystal phono-cartridge. The 
other is a phono-tip jack for lower 
impedance, low-level signal sources, 
such as from a reluctance or magnetic 
phono-cartridge. A 12AX7 dual-triode 
tube serves as the preamplifier for the 
low-level cartridge. Compensation is 
provided for the characteristic bass de- 
ficiencies of the popular reluctance 
cartridges by Cs, R., and Rs, in Fig. 3. 
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Rr—6200 ohm, 2 w. res. 

Ri, Re—2.2 megohm, 2 w. res. 

Rs, R, Ru, Ru—47,000 ohm, 2 w. res. 
R;, Ru, Ru—100,000 ohm, 2 w. res. 
Re—15,000 ohm, 2 w. res. 

Re—1 megohm center-tapped pot 

Rs, Rw—1 megohm audio taper pot 
Ra—30,000 ohm, 2 w. res. 

Ris—1000 ohm, 2 w. res. 

Riu—1.2 megohm, 2 w. res. 
Rre—1500 ohm, 2 w. res. 
Rie—470,000 ohm, 2 w. res. 

Reo, Rzr—470,000 ohm, 2 w. res. 
Ree—270 ohm, 2 w. res. 

Ris—27,000 ohm, 2 w. res. 

Ray—2200 ohm, 2 w. res. 

Res—35100 ohm, 2 w. res. 


. Vr—12AX7 tube 


C:, Cs, Cy, Cw, Cu, Ca—.05 ufd., 400 v. ca- 
pacitor 

Cs, Ce—.01 ufd., 400 v. capacitor 

C»—.0002 wfd., 400 v. capacitor 

Ce, C>—-.001 pfd., 400 v. capacitor 

Co, Cu—S50 pfd., 25 v. elec. capacitor 

Cu, Cu, Cu, Cr—30 ufd., 400 v. elec. capaci- 
tor 

Tr—Universal output trans. (Stancor A-3880) 

T:—Power trans. 260-0-260 v. @ 90 ma.; 6.3 
>. @ 4 amps (Stancor PC-8420) 

Jr—Phono tip jack J:—Phone jack 

Sr—S .p.s.t. switch 


Ve—12AU7 tube 
Vs, Vi—6AQS tube 
Vi—6X5GT tube 


Fig. 3. Complete schematic diagram and 
part listing for the low-power amplifier. 


The volume control is a_ center- 
tapped potentiometer. With one shaft 
and one knob it provides separate con- 
trol of volume for both signal-input 
jacks. This is done by connecting the 
center tap to ground, one end of the 
resistance element to the output of 


the preamplifier tube, the other end to 
the high-impedance input jack, and the 
wiper arm to the grid of the next tube. 
Thus, when the wiper arm is at the 
midway point the grid of the tube is 
actually grounded and volume is off for 


both jacks. Rotating clockwise or 
counterclockwise of center gives the 
choice and control of volume for either 
of the two jacks. 


The 6X5SGT rectifier can be seen between the power transform- 
er and two electrolytic filter capacitors. Top phone jack is 
for high level input. lower phono jack will accommodate mag- 
netic phono pickup. Multiple-pin socket is sp 
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The separate bass and treble controls 
are wired before the first and second 
triode-sections of the 12AU7. The first 
section serves as a stage of additional 
amplification to make up for the volt- 
age losses incurred by the bass-treble 
controls. The second section functions 
as a phase inverter feeding the sep- 
arate control grids of the two 6AQ5 
power-amplifier tubes. A medium-price 
10-watt output transformer is used. It 
has a universal secondary, allowing one 
to connect to a wide range of load im- 
pedances, speakers singly connected, or 
connected in series or parallel arrange- 
ments. Inverse feedback is provided by 
Rw and stabilizes the operation and im- 


k ction. 


proves the distortion versus power 
characteristic. As can be seen from an 
examination of the circuit shown above, 
no unusual or trick circuits are used. 
Frequency response curves are given 
in Fig. 2 and distortion versus power 
curve in Fig. 1. Measurements were 
made with an RCA audio-signal gen- 
erator, Hewlett-Packard distortion 
meter, and a Simpson vacuum-tube 
voltmeter. Statistics are not as good 
as many of the commercial audio- 
giants you can buy ready-built. This 
one costs less than about $25 to build, 
however. It gives quite a bit of the 
same pleasure potential and that’s an 
excellent reward for building it. —3}- 


Bottom view of the low-power hi-fi amplifier is shown here. 
The universal output transformer can be clearly seen mounted 
at the right side of the chassis shown here. The construc- 
tion and wiring is straightforward and presents no problems. 


HOW FAR CAN YOU GO IN ELECTRONICS 


WITHOUT A DEGREE? 


LESS THAN TWO YEARS AGO, 20-YEAR-OLD TIM mately ring our country’s perimeter. At the heart of this 
WICKHAM HAD ASKED HIMSELF THIS QUESTION. system are giant electronic computers, built for the project 
Today, firmly established as a Computer Units Field by IBM. These computers receive data from Texas towers, 
Engineer with IBM, Tim knows some of the answers. His _ picket ships, reconnaissance planes, ground observers— 
story of how he assumed important engineering responsi- . analyze the data for action by the Strategic Air Command 
bilities on one of our country’s biggest electronics projects § and other defense units. ‘““These computers are the largest 
makes encouraging reading for every technician who feels in the world,’’ Tim points out. “Each contains 58,500 
himself handicapped by lack of a formal degree. vacuum tubes plus 170,000 diodes.’’ 
“I always wanted to be an electronics engineer,’’ Tim says, BECOMES FIELD ENGINEER 
“ever since I first tinkered with hi-fi in my high school “My f hs’ traini Ki lation.” 
days. But my formal education ended when I entered the wan (4 ~ ‘ee at eran betensetis te 
Marines in 1953. In spite of the excellent radar training I “es SemsuEDets. . no were eee aa 03 , 
received in the Service, I still had doubts as to how far I pen eneaeplhme pew ergot nape : ss their 
. a Id ith t d ” usiness— n in iu rogress. 
eres ee ene Se See's eee We had classroom lectures in which we learned about basic 
HEARS ABOUT IBM—AND SAGE computers, logic, programming, general machine opera- 
A tow tenths price to his discharge, Tim began to look tion—how everything worked together. Instead of a lab, 
; a oan we worked in actual test areas, along with the regular test 
into the opportunities for a civilian career. He heard . : 
ie . area personnel. Incidentally, IBM went out of its way to 
about IBM, learned that IBM was willing to invest thou- . , 
> ie ‘ : make our stay at Kingston pleasant. They helped us with 
sands of dollars training the right men to assume engi- sail odati d wed a fivi ll 
neering responsibilities in the Project SAGE program. — ied ob . wn -_ d we eer . rise tae lea” 
“Could I do it?” Tim asked himself. To be brief, Tim ""°© OV®F 8n® Shove salary Curing Our training period. 
ton, N. Y., to begin training as an IBM Computer Units _His training completed, Tim was assigned to the Project 
Field Engineer. SAGE site at Newburgh, N. Y. “The giant computer was 
i ion,”’ Tim recalls, “‘b fore it 
SAGE—PROJECT OF NATIONAL SIGNIFICANCE —_Toved into its new building, 300 miles of cable had to be 
SAGE—for which Tim was trained—means Semi- laid. Then we made interconnections and brought in the 
Automatic Ground Environment. It is part of America’s power. Next came the testing phase—a long procedure, as 
radar warning system—a chain of defense that will ulti- | you may imagine for a computer of this size. Then we set 
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up the auxiliary equipment. Finally, when everything was 
ready, the Air Force ran its acceptance tests—a stiff trial 
with no if’s, and’s or but’s permitted. I’m happy to say 
we got an unqualified OK. 


“‘My present work,” continues Tim, “‘is in the Tape Section 
of the computer. I’m responsible for the maintenance of 
the Central Computer Tape System which includes eight 
tape drives (a means of storing information) and two tape 
adapter frames which adapt information for admittance 
into the Central Computer. A Computer Units Field 
Engineer like myself works about three months in each of 
the computer’s three sections, giving him a chance to 
learn the whole computer.”’ 


A NEW ENGINEERING DIMENSION 


“IBM has proved to me,”’ Tim says, “that a degree is not 
the only measure of a man’s ability, or the only indication 
of what he can do when given the opportunity. Around me 
at the site I see a lot of men who were once considered 
‘just technicians’—men who have had a new engineering 
dimension added to their careers—all because IBM will 
spend time and money to train technicians for engineering 
responsibilities. I know this better than ever, now that 
I’m on the job. I’m on the Education Committee at the 
Newburgh site and I see what IBM will do to train men. 
My job on the committee is to find out what the men 
want. Then, IBM supplies courses, instructors, class- 
rooms—everything that’s needed.”’ 


YOUR CAREER OPPORTUNITY WITH IBM 


Since Tim Wickham joined IBM and the Project SAGE 
program, opportunities are more promising than ever. 
This long-range program is destined for increasing national 
importance and IBM will invest thousands of dollars in 
the right men to insure its success. 


If you have two -years’ education and/or experience in 
electronics—gained through technical schooling or mili- 
tary service— you can become a member of this important, 
permanent, expanding project as a Computer Units 
Field Engineer. 


You'll receive twenty weeks’ training at Kingston, N. Y., 
with full pay, plus living allowance, before assignment to 
a permanent location. You'll receive salary, not wages, 
plus overtime pay. And, of course, you'll receive the 
liberal IBM company-paid benefits. 


Mr. N. H. Heyer 
Room 650M 

WRITE TODAY TO! saitsary Products Division 
IBM Corp., Kingston, N. Y. 


You'll receive a prompt reply. Personal interviews ar- 
ranged in all areas of the United States if your résumé of 
experience and education indicates you have the 
qualifications. 


MILITARY 
PRODUCTS 


DATA PROCESSING + ELECTRIC TYPEWRITERS + MILITARY PRODUCTS 
SPECIAL ENGINEERING PRODUCTS + SUPPLIES + TIME EQUIPMENT 
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Checking panel wiring of Simplex console 


se 


Trouble-shooting a computer frame 


Working on SAGE magnetic input drums 


~ Classroom lecture in computer logic 


(compiled by the editors 
of RADIO & TV NEWS) 
Authoritative, comprehensive 
guide to hi-fi construction, main- 


tenance and equipment . . . com- 
piled by top authorities in the field. 


plans for setting up your own sys- 


tem—covers preamps, equalizers, | 


amplifiers, tape recorders, speak- 
ers, enclosures and stereophonic 
sound. 


HI-Fl ANNUAL 
Partial Contents 
Why’s and wherefore’s of room 
acoustics, speakers, enclosures. 


How to buy and install pre- 
amps, equalizers, tone controls. 


Do’s and don’ts of amplifiers. 


Latest techniques and ideas on 
stereophonic sound. 


Tape recording ideas and re- 
corder guidance. 
Transistor hi-fi. 


All about speakers and enclo- 
sures. 


Building, servicing and im- 
proving hi-fi systems. 

HI-Fl ANNUAL 
Now on Sale Everywhere 


Only $1.00 
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IMPROVED SYNC, SENSITIVITY 

In the absence of specific defective- 
ness in the sync circuits, sync stability 
may be somewhat critical in some Mid- 
west receiver chassis whose code num- 
bers begin with the following letters: 
DJ, DM, DMA, DR, DX, DXA. The 
change noted here will also be useful 
where some increase in sensitivity is 
desired. The improvement is achieved 
by increasing “B+” voltage to the 
tubes in the tuner and the video if. 
section; and this is done by shunting 
an additional resistor across one sec- 
tion of the Candohm resistor used in 
the power-supply voltage divider. The 
end section of this resistor, between the 
terminal supplying 215 volts and the 
terminal supplying 100 volts, is the one 
to be shunted. A 5000-ohm, 10-watt re- 
sistor is placed across these terminals 
to effect the desired improvement in 
the sync circuit. 


INSTABILITY AND ARCING 
Irregular, dark patches in the picture 
and erratic horizontal sync, when these 
symptoms appear in the large number 


Includes complete instructions and | °f Pacific-Mercury receivers using the 


horizontal-output circuit shown in Fig. 
1, may be attributed to arcing, but the 
question still remains as to where the 


MAY ARC 
INTERNALLY § 
4 


QQ00000000000 


Fig. 1. 


actual arcing is taking place. A likely 
culprit, if no other detectable evidence 
can be found elsewhere and the symp- 
tom persists in eluding the investi- 
gator, is the indicated capacitor in the 
cathode circuit of the damper tube. In 
many receivers, this 100-zzfd. unit is a 
mica capacitor with a rating of 1500 
volts. This type has a tendency to arc 
internally. Since this condition in the 
capacitor in question is very difficult 
to detect, it should be replaced when- 
ever the noted symptoms occur, with 
no other apparent cause. It is also 
recommended that, to avoid possible 
repetition of the symptom, replacement 
be made with a ceramic tubular type 
having the same nominal capacitance, 
but with a rating of 2000 volts. In later 


production, in fact, the manufacturer 
has exercised this very precaution by 
making use of the ceramic tubular 
capacitor himself. 

Another troublesome component in 
the same circuit (Fig. 1) is the .03-sfd. 
capacitor at the plate of the damper. 
When it shorts out completely, there is 
no “B+,” but partial failure produces 
such less definite and less detectable 
symptoms as a lowering of “B+” and 
reduction in picture size. These diffi- 
culties are likely to arise in those sets 
where this capacitor is a 400-volt unit. 
To replace, use a molded capacitor 
rated at 600 volts for the extra margin 
of safety. 


YOKE LOAD NEEDED 

When chassis in the Model 50-T 
series of Philco TV receivers are re- 
moved for service, it is customary to 
leave the picture tube, including the 
yoke assembly, in the cabinet. In some 
cases, the chassis is then operated on 
the service bench without a _ yoke. 
Since disconnecting the yoke removes 
the load from the 6BG6 horizontal-out- 
put tube, this circuit is likely to be dis- 
turbed. Excessive screen current will 
result, with probable damage to the 
screen dropping resistor. To avoid 
complications, it is advisable to load 
the circuit by tacking a yoke in place 
while the receiver is on during service. 
A complete picture-tube assembly is 
not necessary to provide the desired 
operation involving the horizontal-out- 
put stage and its transformer in this 
model receiver. 


DARK SPOT ON CRT 
On some 21-inch receivers made by 


Stewart-Warner, a condition which 
superficially appears to be ion burn on 
the picture-tube screen is actually due 
to another cause, and may be elimi- 
nated without replacement of the CRT. 
A round, dark spot, about 4 inches in 
diameter, appears at the center of the 
picture-tube screen. This spot may 
easily be the result of the fact that the 
picture-tube face is too close to the 
safety glass. What happens is this: an 
electrostatic discharge to the safety 
glass at this center spot where the tube 
is close to the glass reduces the screen 
voltage just in this area, with the dark 
spot as a result. If there is any ques- 
tion as to whether ion burn has actually 
occurred, removal of the set from the 
cabinet will provide a definite answer, 
as the spot will disappear if it was 
caused by proximity to the safety glass. 
The remedy is simple: the chassis 
should be pushed back away from the 
safety glass in the cabinet as far as it 
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will go. This may be done after 
loosening the mounting bolts holding 
the chassis to the cabinet. 


BUZZ REDUCTION, SEARS 

Predominantly 60-cycle buzz may 
appear in the sound output of a TV 
receiver from either of two sources. 
True intercarrier buzz will appear only 
when the receiver is tuned to an active 
channel. Buzz may also occur when 
the output from the vertical-sweep cir- 
cuit is picked up directly by the audio 
circuits. In the latter, manipulation of 
the vertical-hold control will vary the 
pitch of the buzz. In Sears-Roebuck 
chassis in the 478 series, buzz pick-up 
may be of either kind. In the case of 
intercarrier buzz, improvement is at- 
tainable by adding a component to the 
grid circuit of the ratio-detector driver, 
shown in Fig. 2A. The 15,000-ohm re- 


6AU6- RATIO 
OETECTOR DRIVER 


sistor is added, as shown, between the 
top of the 4.5-mc. sound take-off trap 
and ground, shunting the trap. Also, 
the cathode resistor of the driver stage 
should be changed from 100 to 180 
ohms. It will then be necessary to re- 
align the primary of the ratio-detector 
transformer. 

Where pick-up is from the vertical- 
sweep circuits, a 50,000-ohm resistor 
should be added, as shown in Fig. 2B, 
between the end of the 100,000-ohm re- 
sistor that is farthest from pin No. 5 of 
the audio-output tube and the —7-volt 
supply. A .1-afd. capacitor is then con- 
nected between the junction of these 
two resistors and ground to complete 
the change. This procedure is followed 
exactly if the audio-output tube is a 
6V6. In some receivers, however, it is 
a 6K6. In that case, the resistor con- 
nected to the grid will be 470,000 ohms 
instead of 100,000 ohms. The added re- 
sistor, then, will be 100,000 ohms in- 
stead of 50,000 ohms. The remainder 
of the remedy is the same as that for 
the 6V6 circuit. 


January, 1958 


Ow! | 


sharper, clearer - 


1, 2 or 3 tv sets with 1 a 
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Superior's New Model TD-55 | 
EMISSION TYPE 


Streamlined 


, TUBE TESTERS 


‘The Experimenter or Part-time Serviceman, who has Speedy, efficient operation 
Cony <= purchasing a higher priced Tube Tester. & Wished by: Elimination 

The Professi , Who needs an extra of old style sockets used for 
Tube Tester for outside calls. testing obsolete tubes 
The ion, which needs 57, 59, etc.) and providing sock. 
extra Tube Testers for its field men. ets and circuits for efficiently 
testing the new Noval and 
Minar types. 


Model TD-55 complete 
with operating ‘eetrections and 
charts and streamlined carrying 


© You can’t insert a tube in wrong socket. Separate sockets are 
used, one for each type of tube base. « “Free-point” element 
Switching system Any pin may be used as a filament pin and 
the voltage applied between that pin and any other pin, or even 
the “top-cap”. « Checks for shorts and leakages between all 
elements. Provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. ¢ Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast-action 
snap switches are all numbered in exact accordance with the, 
standard R.M.A. numbering system. 


Superior’s 
New 
Model TW-11 


STANDARD PROFESSIONAL 


PICTURE 


re TUBE TESTER 
~ Wited Picture Tube Tester Wi as om Aaueee, ae 


easuring Degree of Emiosion—at iss 
Of course you can buy an adapter oF about $5 


me | 


@ Tests ali tubes, including 4, 5, 6, 7, Octal, Lockin, poor ban 
Thyratron, Miniatures, Sub-miniatures, "Novals, Sub-m 
Proximity Fuse Types, etc. 


—which theoretically will convert your standard 
tube tester into a picture-tube tester; or a 
neon type instrument which + for a a, 
‘% more and is: supposed to be “‘as good as” 
atone instrument. Superior does not make 

4 nor do they recommend use of C.R.T. 
rs or neon ts because 2a 
devi tor sly tet fe ee 
ice, and to properly tes = 
~ need an instrument designed exclusively to test C. wes and” nothing else. 
Tests ALL magnetically defiected ‘ion 
in the set... out of the set... in the carton! 
Tests all ‘aeulae deflected picture tubes from 7 inch to 30 inch types. 
© tere for cont by the well established emission method. All readings 
“Good-Bad”’ 
. “Fests for thorn shorts and leakages up to 5 megohms. 


@ Test for open elements. 

EASY TO USE: Simply insert line cord into any 110 volt A.C. Law then 
attach tester socket to tube base (ion trap need not be on tube). Throw | 
switch up for quality test . . . read direct on 8 5 — i" 


= * 


switch down for alli leakage ‘tests. 
, Comes absolutely complete — 
| ; nothing else to buy. Round 
cornered molded bakelite 


I) 


case. Only... 


\ 
| 


lll | - | 


@ Uses the new self-cleaning Lever Action Switches for ees 
element testing. All elements are numbered according to pin- 
number in the RMA base numbering s 

@ Model TW-11 does not use —— type ng Instead 
individual sockets are ~~ for each type of Thus it is 
impossible to damage a tube ty meoriaag ht bo Ge erang anehet. 

@ Free-moving built-in roll aah provides complete data for all 
tubes. Printed in large easy-to-read type. 

NOISE TEST: Phono-jack on front panel for pl in either 

phones or external amplifier detects microphonic S or noise 

due to faulty elements and loose internal 


EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT TUBES 
Previously, on emission-type tube testers, it has been standard 
ractice to use one scale for ali tubes. As a result, the calibration 
ior low-current types has been restricted to a small portion of 
the scale. The extra scale used here 
greatly simplifies testing of low- 
rrent types. 


cu 
The mode! TW-11 operates on 105- 
130 Volt 60 Cycles A.C. Comes 
housed in 2 beautiful hand-rubbed 
oak cabinet complete with portable 
cover. 


ebaibalinacteme TUBE TESTER 


The new Model TV-12 * 
of a tube and the 


is measured. This provides the most suitab 


TUBES 
Employs sain TRANS-CONDUCTANCE circuit. An 
~ yy ~o signal is impressed on the input section 
resultant plate current 4 and grid of tube under rr Sonne in im- 


*% NEWLY DESIGNED FIVE pours LEVER 
SWITCH ASSEMBLY. Perm ication of 
separate voltages as rod for for both plate 
proved Trans-Conductance 


method of simulating the manner in which tubes 


actually operate in 


in one meter reading. 


%& NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
ible to compensate for 
a voltage variations to a tolerance of better than 


SAFETY BUTTON—protects both the tube under test 
and the instrument meter against damage due to 
overload or other form of improper switching. 


transformer makes it 


* 


io &-TV receivers, ampli- 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are all correlated 


A transistor can be safe 


tested only under -~ tions. 
Model TV-12 will jen eae ae in that 

~~ 
stor a ae 


approved = 

tated As ot 12 $" 

ny aa a) 
portable cabinet 

sells ole ter eat 


on a specia 


EXAMINE BEFORE YOU BUY! 


ALSO TESTS 
TRANSISTORS! 


TTT 
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Now! 4[t Sper 76 i 


is a CONDENSER BRIDGE 7s RESISTANCE BRIDGE vs SIGNAL TESTER is TV ANTENNA TESTER 
CAPACITY BRIDGE SECTION tenna, so why not check the TV an- 


"> .00001 Microfarad to .005 Microfarad; .tenna first? Locates a break in any 
.001 Microfarad to .5 Microfarad, .1 Microfarad to TV antenna and measures the loca- 
50 Microfarads; 20 Microfarads to 1009 Microfarads. tion of the break in feet from the 
Will also measure the power factor of all condensers set terminals. 
from .1 to 1000 Microfarads. 
V_RESISTANCE BRIDGE SECTION with 
2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to ne RF. and AF. probes 
5 megohms. 
V SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes included 
with the Model 76, you can make stage gain measure- 
ments, locate signal loss in R.F. and Audio stages, 
localize faulty stages, locate distortion and hum, etc. 
V TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are ey! a few of 
n 


the fauits which may be due to a break in the an- 
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=. GENOMETER 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
AM. Radio « F.M. Radio + Amplifiers * Black and White TV + Color TV 


7 Signal Generators in One! 


. F. Signal Generator for A.M. » Bar Generator Audio Frequency 
. F. Signal Generator for F.M. » Cross Hatch Generator Generator 
» Color Dot Pattern » Marker Generator 


R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. — 

Generates Radio Frequencies from 100 Kilocycies to 60 Me; 
mentals and from 60 Megacycles to 180 Megacycles on powerful eth mageg * 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine- 
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. « BAR GENERATOR: Projects an actual Bar Pattern on any 
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 
vertical bars. « CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non-shifting 
horizontal and vertical lines interlaced to provide a stable cross-hatch effect. 
© DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any 
color TV Receiver tube by the Model TV-50 will enable you to adjust for 
proper color convergence. ¢ MARKER GENERATOR: The following markers are 
| provided: 189 Kc., 262.5 Ke., 456 Kc., 600 Kc., 1000 Ke., 1400 Ke., 1600 Ke., 
2000 Ke., 2500 Ke., 3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Ke. is the 

Ih, color burst frequency.) 


MODEL TV-50 comes abso- 
lutely complete with 
shielded leads and 


p = i ~ an ‘ale ( 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 0 finse — i days. Balance $4.08 
TRY ANY Dept. D-417, 3849 Tenth Ave., New York 34, N.Y. 
of the instruments on this or 


Please send me the units checked. 1 agree to 
on the facing page, for 10 days pay down payment within 10 days and to pay 
the monthly balance as shown. It is under- 
stood there will be no finance or interest $3.85 within io “days, Balance "$4.00 
fied then send down payment and pay charges added. It is further understood that 
should 1 fail to make payment when due, the $22. 50 Et 10 diay Bi Balance pe ae 
balance os indicated on. coupon. No full unpaid balance shall b 


Interest or Finance Charges Added! ately due and payable. use ry. 10 dave B Balance $0.08 
on monthly for 6 months. 


before you buy. If completely satis- 


lf not completely satisfied return ei 


unit to us, no explanation il 


' 
City Zone State 
All prices net, F.0.B., N.Y.C. 


Spastien secant ens teeny ann ens caw ten cain dus inahiaiiie 
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Transistorized 
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Modulato 


B+ 
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Now radio amateurs and experi- 
menters can build a mobile transis- | 
torized modulator. Simple circuit | 
features: pre-driver, driver, and | 
final amplifier with low-cost CBS | 
2N255 and 2N256 power transistors | 
...10 watts output (modulates | 
2E26) ... instant-heating . . . low | 
drain . . . for use with transmitter 
or sound system. 

CBS alloy-junction, germanium 
power transistors 2N255 (6-volt) 
and 2N256 (12-volt) are useful also 
in many other economical amplifiers 
. . . fixed or mobile. Let the second 
edition of CBS Power Transistor 
Applications, Bulletin PA-16, help 
you put them to work. Free, it gives 
complete data and many detailed 
circuits, including the mobile modu- 
lator. Pick it up along with your | 
2N255 and 2N256 transistors at | 
your CBS Tube distributor’s. 


-- - $1.35 net 


- ++ $1.50 net 


CBS-HYTRON 


Semiconductor Operations, Lowell, Mass. 
A Division of 
Columbia Broadcasting System, Inc. 


118 


Owners of Sylvania or Weston testers will want to 
save this listing on recently released tube types. 


SYLVANIA MODELS 139 AND 140 
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8SN7GTB 
12CN5 
12CS7 


12DW8 


12EL6 


12U7 


17BY7 


25AV5GT/GA 


25CA5 
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WESTON MODEL 981, TYPE 3A 


. MULT. BIAS SELECTORS SENS. EP 


REMARKS 


2 531GP-K760 F 


51763-4K00 
00076-3415 
53176-0000 
00076-1543 
15376-0000 
00103-0760 
51763-4K00 
00076-3415 
53176-0000 
00076-1530 
3P 176-0000 
00076-3451 
35176-0000 
52763-4100 


ORO HH Om OWN © Om OO 
Door Zoom BONY 


P,G.K, & 
P,G:K2;X 
Pe;Xs 
Pent >X3 
Tri Xs 

Pe; Xs 
Tr; Xs 


Pe; Xs 
Pent ;X; 
Tri Xs 
Triode 
P, & P; 
Pent ;X, 
Tri;Xs 
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BELL TELEPHONE LABORATORIES 
DEVELOPS NEW COMPACT 
COMPUTER FOR 
U.S. AIR FORCE 


J. A. Githens, B.S. in E.E., Drexel Institute of Technology, and J. A. Baird, Ph.D. in E.E., 
Texas A. & M., check the control panel of Leprechaun, a new high-speed computer which 
solves extremely complex problems in one-tenth of a second. Small size and low power are 
made possible by new design principles and Bell Laboratories’ invention of the transistor. 


The United States Air Force assigned Bell Labs 
an interesting assignment: develop a new kind of 
electronic computer. The major requirement was 
greater simplicity. Of course, no computer is sim- 
ple, but this one (known as “Leprechaun”’ to its 
designers) is much smaller and simpler than most 
of the computers currently in use. 


It has only some 9000 electrical components; 
5000 of them are transistors. As a result, Lepre- 


chaun has less than one-third the components of 
conventional computers. This facilitates testing, 
experimentation, assembly and service. 


Even in its experimental state, Leprechaun is 
a stimulating example of great strides in the sim- 
plification and miniaturization of circuitry ...a 
problem of profound interest to all Bell Labora- 
tories researchers as they develop radically new 
equipment for your future telephone service. 


BELL TELEPHONE LABORATORIES 


a 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


January, 1958 


Your choice of school 
is highly important 
to your career in 


INDUSTRIAL 
ELECTRONICS 


RADIO- 
TELEVISION 


ELECTRONICS 
COMMUNICATIONS 


Become an 


ELECTRICAL 
ENGINEER 

or an 
ENGINEERING 
—— 
a 


MSOE in Milwaukee 


Choose from courses in: 


ELECTRICAL ENGINEERING 


Bachelor of Science Degree 
in 36 months— 
Communications or 
Electrical Power. 


ENGINEERING TECHNOLOGY 


Associate in Applied Science 
degree in 18 months— 
Electronics Communications 
Electrical Power or Computers. 


MSOE—located in Milwaukee, one 
of America’s largest industrial 
centers—is a national leader in 
electronics instruction—with com- 
pee facilities, including the latest 
aboratory equipment, visual aid 
theater, amateur radio transmit- 
ter—offers 93 subjects in electri- 
cal engineering, electronics, radia, 
television, electrical power, and 
electricity. 

Advisory committee of leading in- 
dustrialists. Courses approved for 
veterans. Over 50,000 former stu- 
dents. oe, placement record. 
Previous educational, military, and 
— experience is evaluated 
or advanced credit. 


QUARTERS BEGIN SEPTEMBER, 
JANUARY, MARCH, JULY 


Choose wisely—your 
future may depend on it. 
Mail coupon today! 


MILWAUKEE 


SCHOOL OF ENGINEERING 
a RT-158, 1025 WN. Milwaukee St. 
Milwaukee, Wis. 

Please send free ————, career booklet 
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Novel Features Highlight 
New Record Changer 


A most unusual mechanical type change cycle is 
incorporated in this four-speed record player. 


NEW record changer known as the 

“GS Seventy-Seven,” manufactured 
by the Glaser-Steers Corporation of 
Belleville, N. J., attracted considerable 
interest at the recent New York Hi-Fi 
Show. Its most unusual features are in 
its mechanical design and automatic 
change cycle operation. 

With the standard groove stylus in 
operating position, the changer will au- 
tomatically operate at 78 rpm. 

With the microgroove stylus in op- 


| erating position, the changer will auto- 
| matically operate at 33% or 45 rpm 


| depending upon record size and it will 


| automatically intermix and play 33% 


| 


| and 45 rpm records without regard to 


size or sequence. 

The turntable comes to a complete 
stop during a change cycle. It will re- 
sume motion only after the next record 
has come into play position and the 
stylus is in the lead-in groove of the 
record. This operation automatically 
eliminates any record surface wear 
that would normally be caused by the 
grinding motion of a record dropping 
on a moving disc. 

Referring to the photograph above, 
the 78-microgroove lever when away 
from the arm post (microgroove stylus 
in operating position), permits 33% or 
45 rpm operation. When the standard 
78 rpm stylus is in play position, this 
lever then is rotated 180 degrees and 
trips a lever within the post permitting 
only 78-rpm operation. The finger 
lever moves back and forth when 
tripped by the dropping of various sized 
records and its motion automatically 
determines whether or not 33% or 45 
rpm operation is desired. For any size 
record other than seven inch, it will au- 


tomatically choose the 3344 rpm opera- 
tion. When a seven inch record drops, 
the finger lever automatically chooses 
the 45 rpm rotation. 

The balance arm normally rests on 
top of ‘the records when in automatic 
operation and when it is rotated to the 
right over the tone arm, the record 
changer is in manual position. The op- 
erating control has its normal “on-off” 
operating switch, “Speedminder” posi- 
tion (for automatic operation), and the 
normal manual operation of 1635, 33% 
45, and 78 rpm. 

The pickup arm has been isolated 
from acoustic feedback by shockproof 
grommet mounting. Stylus pressure is 
adjustable by means of an easily ac- 
cessible knurled wheel, and variation 
in stylus pressure is less than .9 gram 
between the first and the tenth rec- 
ord on the turntable. The tone arm, 
whether or not the changer is in auto- 
matic or manual operation, can be 
physically moved back and forth with- 
out any possible damage to the 
mechanism. 

The over-all design of the unit is, of 
course, attractive. Its electrical opera- 
tion is more or less conventional. It 
employs a four-pole hum-shielded 
motor with balanced rotor for smooth, 
constant speed, shock-mounted opera- 
tion. The unit incorporates a muting 
switch and RC network which main- 
tains silence at all times except when 
a record is being played. The rumble, 
wow, flutter are all at a very low level. 
The changer shuts off automatically 
after the last record has been played 
and a kit of parts is provided for 
mounting almost any popular type of 
cartridge. —30- 
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A special Pre-Publication Offer to readers of Rapio & TV News 


January, 1958 


Become a Charter Subscriber to America’s newest, 
most exciting magazine for high fidelity enthusiasts 


This is your invitation to become a CHARTER 
SupscriBer to HiFi & Music Review, the 
most important publishing project in the his- 
tory of high fidelity! 


Five years in the making, this new Ziff-Davis 
monthly brings you a completely fresh ap- 
proach to the pleasure-filled: world of hi-fi 
music and sound. For the first time, the vast; 
dynamic field of high fidelity music is show- 
cased in one magazine — authoritatively, 
completely, enjoyably. 


HiFi & Music Review will take you into its 
own test laboratory. In simple, down-to- 
earth language, you will learn what hi-fi 
equipment really is, how to recognize a truly 
hi-fi recording, how to select and place a sys- 
tem for the acoustics of your home. In short, 
you'll learn how to reproduce sound exactly 
as the recording artist intended it to be 
heard. Whether you're a beginner in hi-fi or 
an old hand... here at last is the magazine 
for you — specifically designed for your 
needs, wants and tastes! 


A Great Parade of Classical and Jazz... 
. Conductors, Composers, Performers 


You'll tour the world of music. Composers 
and musicians, conductors and arrangers, 
classicists and jazz buffs discuss their works, 
their new plans. A panel of experts analyzes 
the best of the 200 recordings and tapes re- 
leased each month. You will learn how to 
build a fine record collection, make your 
own tapes. 


MONEY-BACK GUARANTEE 
Hf, at any time, or for any rea- 
som, you are not satisfied with 
HiFi & Music Review, we will 
immediately send you @ 100% 
refund on the unused port of 
your subscription. 


First Issue: Janvary, 1958. 


From jazz groups to string quartets... the 
New York Philharmonic to the big band of 
Kenton...the mood music of Gleason to 
the etudes of Chopin . . . Brubeck . . . Erroll 
Garner ... Mantovani... Scarlatti... 
Satchmo . . . Beethoven . . . Stravinsky . . . 
stereo tape or 33% rpm—whatever in the 
incredible world of music and sound in- 
terests you most — youre sure to find it in 
HiFi & Music Review. . 


4 8 Months for only $2 “ 


Because we believe that you are the kind of 

who will best appreciate a magazine 
of this scope and caliber—you are cordially 
invited to become a CHARTER SUBSCRIBER at 
the special rate of 8 months for only $2. 
Upon publication, HiFi & Music Review 
will cost 35¢ a copy, but this special pre- 
publication offer saves you more than 28% 
over single-copy costs... brings you 8 big 
issues at only 25¢ each. 


HiFi & Music Review will be lavish . . . gen- 
erously illustrated, printed on the finest 
glossy paper obtainable. Because of its costly 
production, it will be published in a limited 
“collector's item” edition. 

If you subscribe right now, you will be cer- 
tain to receive a first-edition copy of Volume 
I, Number 1, and a handsome Cuarter Sus- 
SCRIPTION CERTIFICATE, suitable for framing. 
Again, supplies of first-edition copies will 
be limited, so please fill out and mail the 
application below today. 


! 
efi 


pe 


Charter Subscription Application 


HiFi & Music Review, 64 East Lake Street, Chicago 1, Ill. 
Please enter my Charter Subscription to Hi Fi & MUSIC 
REVIEW to start with Vol. I, No. 1, in January, 1958- 
at the special rate of 8 months for only $2. Also send my 
Charter Subscription Certificate. 


C0 Payment Enclosed. C) Bill me. 


Save us billing costs and we'll add an extra 
issue free—making 9 issues for only $2! R18 
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22 TUBE ESPEY FM-AM Hi-Fl TUNER-AMPLIFIER ‘a. *99° 


A REGULAR $199.50 NET VALUE COMBINATION FOR $99.95 


MODEL 7006 SPECIAL =| ESPEY DEAL—1A. 4 


FM-AM TUNER = SALE PRET eta detest Ba 
AND BOTH FOR | noes eg baco—3 Series eS | 


Needle $10.00 extra. 


MODEL S010 aa aes 


AMPLIFIER ! ESPEY DEAL—2 | 


7006-5016 o— with 24 watt 

ATTRACTIVE LEATHERETTE | cqvippes with 2 QE RPX- | 
FM/AM TUNER ESPEY 24 WATT aah cneiees a 

ESPEY 14-TUBE MODEL 7006 MODEL S016 AMPLIFIER TUNER CABINET $7.95 EXTRA Sak cartrage, "inet $144.95 | 


McGee offers you both the regular pases SO, 14 tube Deluxe FM-AM tuner and v 
special sale price of only $99.95. jodet sees Espey tuner has its own built Re supp! iy. Performance fea 8 4 | ESPEY DEAL—3 I 
» & my on FM ior 30 r S quioe teu ihassis. is. F 197 ions. . re x se ‘ : Espey, 7000-8016 acvitt 24 watt 
ation extremely ractive an Garrar: 
. Built-in preamplifier for GE with a ‘ot a nPx-OSaA. a oo $174 95 | 
. = a ate bass and $ treble tone con- tridge. e 
Chassis is neceere with AC outiet jacks, —T Ay omy jacks for tape recorder, etc. as ap GED GREED GUED GED CUED GRED GED GEES Gu GED GED a=D a= 
ica: and 300 ohm input for Fm ne Quality FM-AM tuner is second ne. it U = 
features that you might expect of a tuner that would cost as a ‘= All of the controls are on the fi pane!. SPEAKERS RECOMMENDED 
is a most desirable feature when the tuner is used in conjunction with a good b— ~ “amplifier, such as the 501G wulee. was designed 
with no tone contro! or preamplifier circuits. ab. or ed | 
The mode! 501G, 8 tube ultra-linear high fidelity, 24 watt audio amplifier is made to match the 700G tuner. This amplifier features less coaxial PM, U-14yY. I extra 
than 42 percent distortion with high fi Hae vesbonee from 10 cps to 20,000 cps. Hum teve!l so iow it can be detected by electrical in- 15° coaxial PM, P1S-CR—S$20.00 extra | 
struments only. Chassis size, 12”xS"x8”. Output tu vecT ie push-pull Williamson circuit. 6SN7GT phase inverter ang 2—SV4G imperial tv ee _ 
an 8 pound potted case output transformer with oui made grain-oriented iron core. Output impedance taps of 4, | Imperial VI system—S$25 
this output transformer alone is a $20.00 valu Norelco 9762-12" caaiaie $59.50 at | 
both the 700G FM-AM tuner and the matching SO1G ampli fer for onty $99.95. Tuner shipping weight 20 Ibs. Amplifier ship- $30.00 e 
— ys 22 Ibs. See the special deals of the 7 -501G tuner-amplifier combination with record changer an 4 oe cartridges for extra tves—isw. “system—$150.00 extra. a 
¥ saving values. Also, special discount on speakers and speaker systems when ordered with your nny tuner and amplifier. ae 


ESPEY—MODEL HF-250C. A FULL HIGH FI- 
DELITY AUDIO AMPLIFIER AND FM-AM 
* TWIN CONE CONTROLS TUNER—ALL ON ONE CHASSIS 


*% INPUTS FOR CRYSTAL OR 
VR. PHONO, TAPE OR TV REGULAR $119.50 VALUE 


% WILLIAMSON TYPE CIRCUIT SALE *69” LESS SPEAKER 


%& ULTRA-LINEAR RESPONSE PRICE AND CABINET LEATHERETTE COVERED 
_ CABINET $7.85 EXTRA 
y Model HF- sy 14 tube FM-AM caenole with puel-out 6V6, 10 watt audio. A true Hi-Fidelity receiver built by a it mogeratene tan leatherette 
‘a@-linear outp used in Williamson type circuit gives frequency response of 10 to 22, 000 HF-250C 

aba rate RF sta ges for FM and AM assure high sensitivity. Temperature compensated FM 

bass and trebie tone controis. Pre-amp for all types of mag ° 
position equalizer for accurate reproduction of ali records. 

to ‘ cps. Harmonic Ly 5 .-- than 1%. a FM. & mv for 30 db 

Off-on-volume and on ic control. Has 2 AC 

Size: 73%" ‘yy ni” deep. Gals. wt. 24 ibs. (not 

coaxial speaker, both $89.95. 


kere with 


). pri Ss. 
Espey chassis with $54. 9s ite J " Phillips speaker, both for -95. 7 tes. Order with 
Espey chassis with $99.95 list, model 9762M, 12” Phillips speaker, both for $104.95. your Es e_,. he for only $7.95 Py 


11-TUBE FM-AM HALLICRAFTERS | VM HI-Fi CHANGER. SALE PRICE $29.95 ‘tcirr 


» SALE $45.90 Rexoszs 
so8.50 VALUE! PRICE $4995 ‘T Speed Monarch 
WITH MONARCH 4-SPEED RECORD 
CHANGER, 12” COAX. SPEAKER 
Ceramic Cart 


$132.40 os 
VALUE ae a = “se 7) $0 vast 07.95 Stylus $10.00 Extra 


SaRASIERT TENS SOA re offering of VM Hi-F peed record changer with ithout meta! base 

h-pul + ~ built-in, w ow . 

a ae _- 3 ‘ ayy - =. -AM chassis ‘ami pus! oe fer ¥ ou this know: , 7 = a! t sale price possibie. & ae ~ Wasbone 
- es ww - . leg. idge was $45. . he VM-' 

Matticratter 'S 78A, 1 AM Tate” ana a | Soe se changer th two piug-in tone arm heads which will hold 

popular 


same 
ei ths curing change p—— 
pre-a' size 31, xi x 814” high, ag 
msaet ‘S78A. i. "ee FmM- | vm-ossuF, 3 souer Hi-Fi changer, less cartridge > 
VM-93SHF-GE with G.E. RPX-O50A we cartridge, 
ith a —D th ‘“Goiden Treasure’ nPMcOban \ ‘cartridge; i mil diamond and 
S-78A chassis with our P1S-CR, 15” coaxial PM speaker, both for -95. 3 mil sapphire i, only $45.90 
speed Hi-Fi changer, with metal bane, a cartridge, Sale price, $32.95. 
+ Px J cartridge, 8.90. 
McGee’s Famous th G.E. RPX- “082A “Golden Treasure” cartridge; 1 mil diamond, 
3 mil sapphire stylii, only $48.90 


12 AND 15 INCH COAXIAL P.M. 
HIGH FIDELITY SPEAKERS | 4-SPEED COLLARO pity." "sposce. px both sutomatieal 


and manually. Inter-mixes records of the huts off after last record. 
6 second it of: flat 


ie. 
$ $ s 6 flutter. Base size; 1312” " deep. 41/2” above motor 
low. tomatic 
pm Sale price, $34.50. i -£. uctance cartr w 
sapphire and 1 mil diamond stylus. Sale price, $46.95. 45 RPM spindle, $3.30 extra. 


12-inch oe New Model UAS, Monarch 4 speed imported Hi ; hanger. 
gh Fidelity record ¢ . Features « 
Medel CU-14Y Model P15-CR high fidelity 4 pole motor, 9” turntable with molded rubber pallet. Balanced tome arm 
will accept any of the popular ag cartridges. 7 all 4 speeds and ail 3 sizes. inter- 
Mode! otter, 12” high fidelity coaxtat speaker. Response from 30 to 17,500 | mixes 10” and 12” records of the same speed and shuts off after last record plays. Size, 
cps. 6.8 oz. eter V magnet in the aa? gg oY p- ~ y ~ 10%” x 1234". Ship. wt. 15 Tbs Spindle for 45 RPM records, c = extra. 
network. two nect Model VUAS-H with x t iv mic cartridge 
‘ohm output. Don't confuse this speaker uas- 222 Ronette i “Fi flipover ceramic ius. sone, 02 a. 
This is a fine quality Speaker. Stock i oo Goldring variable reluctance 
for $25.00. Model UABS-UD, same as above but with 1 mil diamond stytus, $39. he 


4-SPEED WEBCOR New, 4 speed Model 152, Webcor ‘‘Magic-Mind" automatic 
record changer. ith G.E. RP b pe 

luctance cartridge. Piays all 4 speeds 7", 20 

~~. A oF cecerte. can be oer aes. 

. matically een and 45 depe tee. on 

ior coax PM speaker, Sale price. Sis. 9s. motor and 8” turntable with rubber 

position to prevent flat spots on drive wheels 


FAMOUS 12” noamce PM SPEAKER | 13%4°x12°."Shiv. wt. 13° ibs. “Sale price, $31. 
MODEL 9762-05 
REGULAR NET 
WAS $59.97 
cGee . Genui 


F.0 KANSAS © TELEPHONE VICTOR 2-5092 


McGEE RADIO “COMPANY newivrance winx noe" (903 MCGEE ST., KANSAS CITY, MISSOURI 
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SAVE UP TO 75% ON GENUINE R.C.A. RADIATION COUNTERS 


MODEL WF-10A Regular $119.50 — McGEE’S PRICE — $29. 95 


WF-10A, Radiation co 
fall-out ee, 


minute. A ana 32 alive from McGee. 


$5.29 extra. 


MODEL WF-12A Regular $149.50 — McGEE’S PRICE — 


RCA Model Com Geiger counter teur and professional Ex fo 
Satterlee and Mfachlignt cells, Be Sattery kit. 5.20 entra’ 'd censitivity ranges, 0-100. Fer 3 te per 
rc 
~ 
peas 4 Bg ag al Kit “ot 3 35's nee ee ome Pry flashlight ce Ky 5. 35. 25 cate 
“MODEL WF-11A Regular $154.50 —McGEE’S PRICE— $37.95 
Mode ' 4 for ato fall t uv tr ti 
Settle fat tea teh are Ua Sa eae eng, Seana tara SS 
20,000 counts per minute: a terrifte vaiue 


WF-10A WF-I2A Rachlignt cells. Sattery k L382 extra. 3 sonsitivé 


for ama’ 


ran 
A Mode! we. 11A, Sale price, $37.95 wi 


So. or r atomic 


plete Cg test sample. Simple to use, —— only & ibs. “tn aluminum case, 
neon 


fashli nt ‘colts. Battery kit, SS. 29 
fr Model WF- oa with tubes 


eg ro 2—6 
3 yo ee J ae, 


adphone, Battery kit, 


less batteries, $29.95 


$34.95 


exter iced with tubes and 


, 0-200, eee: 


tubes and icaers kit, $5.29 extr 


Model WF-15A 
SALE 


RCA «ec. $475 rice ‘99° 


COMPLETE WITH 10 SENSITIVE TUBES 


RCA Mode! WF-1S5A, Radiation Geiger counter for schools, labs, pro- 
fessionais, ete. A super sensitive Geiger counter with 10 Geiger 
counter tubes. Three counting ranges, 0-1000, 0-10,000 

0-100,000 counts per minute. Special features include background 
control, battery test. Weighs only 8 ibs. Price includes al! tubes, 
headphone and leather carrying case. Measures 11 °x47%_"x7i". Re- 
quires 2 Burgess KX45, 671 volt “ 8’ batteries, plus 3 22 fash- 


light cells and 1 pen cell. RCA Mode! No. WE-1SA, with test sample. 
McGee's Sale price, $99.50. less batteries. Battery kit, $5.37 extra. 


Model WF-16A 


RCA 1:2 5750 83 914 9°° 


COMPLETE WITH 10 BISMUTH TUBES 


RCA Model WF-1GA is the most sensitive of all, having 10 super 
sensitive muth tubes. Measures up to 200,000 counts per minute 
in 3 ranges; 0-2000, 0-20,000 and 0-200, 000 CPM. 2 step switch 
permits fast or slow meter it A pr ’ i Geiger counter 
that was priced at $750.C0. Now offered Pc McGee for only $149.50. 
Weighs 8 Ibs. 11°x4%a"x7¥". Requires 2—XX45 Burgess 67142 
voit 8," plus 3 £2, 114 volt flashlight cells and 1 pen cell. A 
terrific value for $149.50, with tubes and headphone, less batteries. 
Battery kit. $5.37 extra. 


McGEE'S 1958 MODELS OF HIGH FIDELITY AMPLIFIERS—SPEAKER SYSTEMS 
FACTORY WIRED AT KIT PRICES— 


SLIM LINE SL-20 


16 WATTS 
e o ° ©} pusn puu e1-24 $349 
RESPONSE 15 CPS TO 22,000 CPS 
ORDER WITH A SPEAKER AND SAVE 


* WITH GU-14Y 12” COAX $44.95 « WITH B-125X SPEAKER $51.95 
* WITH Pi5-CR 15” COAX 54.95 « WITH B-347 SPEAKER 69.95 
WITH NORELCO 12” 9762-M $69.00 


New, 1958 mode! bn rial Siim- .~ 16 watt high fidelity amplifier (20 hyd peak), 
with built-in pre-a ifier. wil audio response from 15 to 22,000 cps Duai 
ty full 17 = Dass and Lo 15 db trebdie Soest. Input ‘te radio tune tape 
ang mput compensation for the new 1958 model, 2 + General 
Electric variable re estense sf well as the famous G.E. RP — 
and crystal phono Ca Sg AL s ate 4 
oor at less — kit prices. Output im matches 8 or 
includes tubes: 2—1 7, a" 3-eL-es and SY3GT. 

molti-coler leatherette _ inet cost; matches biond or 

finish speaker systems. Size: 544” tali. itu wide, 8” front to back. Ship. 
he. Mode! SL- 20 Ptneote & List price. be0.96. McGee's Sale price, $34.95. 


ute built i 
ampli: 
Rdelity om 


wt. 15 1 


SLIM LINE SL-10 


12 WATTS SAIS 


PUSH PULL 6V6 


RESPONSE 20 CPS TO 17,500 CPS 
ORDER WITH A SPEAKER AND SAVE 


* WITH GU-14Y 12” COAX $34.95 « WITH B-125X SPEAKER $41.95 
* WITH Pi5-CR 15” COAX 44.95 « WITH B-347 SPEAKER 59.95 
WITH NORELCO 12” 9162-05 $49.95 


New, 1958 mode! imperial $ 
with pan a pre-ampilifier. m 
mtrois, full 12 db bass boost and ful! 15 db treble —~ 
tape pam der a phone. input compensation for the new, 1 
Electric variable reluctance cartridge as wel! yl RPX- —, hig et and crystal phono 
cartr Compensation for AES and RIAA phono r a ‘mater built amplifier 
Ly pay for a kit that — Be we ny ‘less 
pedance any 8 ohm high fidelity aker. ries ae 
a~evect and a syser Modern multi-color teatherette cov 
mahogany finish speaker systems. Size: 544” tall, Tite wide and 
. Ship. wt. 12 Ibs. 
Mode! SL-10 Imperial, List price, $49.50. McGee's Sale Price, $24.95. 


ata price 


COMPLETE SPEAKER 


MODEL H-4H. 4 SPEAKER 9 
SYSTEM IN BAFFLE $39 4 


MODEL 2-4Z SYSTEM $49” 


Hollywood 4-speaker systems are 


jew, i 
ive realistic reproduction from your Hi-Fi ae 
eB box =. Ld a — bril- 
for use with our Slim- Sine 1 12. and te 
attractive, yet large enough 
te ba gf v-y wy lined. 
” wide. Fane iscount if you order with any amplifier 
Specify mahogany, wainut - biond when ordering, otherw 


MODEL 2-4Z SYSTEM $49.95 
. ywood 


35” tail ta deep. 
or the pag 
we will ae mahogany. 


MODEL H-4H SYSTEM $39.95 


i -c twork. 
H-4H, ‘Sic. wt. . wt. S71 ibs. Sale price, 


ther’ of wee, Osi tems can be ordered in baffie shown at right for $5.00 extra. 
TREMENDOUS McGEE VALUE j 
NEW 1958 HI-Fi SPEAKER SYSTEMS 
ON BAFFLE BOARDS 


Model 8-125- poe: high fidelity _is- watt, 5- 
way 


system, d on an 18 
square baffie board. Has - = 
speakers, plus s 4” | “4 


HI-Fl speaker 
PHILE values $30.00. SALE PRICE $18.95. 


Model 8-347, high aw = pap ane 
S-way 


ees board. Mas 15” Has 15” aeie'30™ 


VALUE $59.95. SALE 


ia Tr own yh 


gpetome is 
le a ‘o A 
ordered 


connect to any 8-oh 
with any r AE or Simplifies listed hereon.) @rilt 
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wires 


PRICES F.0.B. KANSAS CITY 
END 25° ORF F 
REMITTANCE with 
BAL. SENT C.0.D 


SYSTEMS IN BAFFLES 


IMPERIAL 80 SPEAKER 


69° 
IMPERIAL SS gpg $g9q* 


nd, Mahogany or Wainut, —— = enclosure wed 

imperial systems dese Size 
and 2 ~ Over 10 .* * of eo 
. Beautiful finish = 

entire front. peakers 

- Enclosure is tined with 
peakers and crossover — are 
y 


8 ohm output. 
IMPERIAL 90 $89.95 


Imperial! 90, 30 watt opsanes system with 
18 to cps. 


IMPERIAL 80 $69.95 


25 watts response, 16 to 20,000 cps. A 
complete speaker system in the above de- 
scribed enclosure, ready to connect to 
your Hi-Fi amplifier. Built-in L-C, 3 way 
crossover network. Speakers included are 
iS”, 2144 oz. Utah woofer, 8” 6.8 oz. 
mid-range and horn type Pioneer PT-3 t te: 
tweeter. 8 ohms impedance. Stock No. over net 
imperial 80, speaker system. Ship. wt. San. “ship. ” wt. 
80 _ibs.. Sale price. $69.95 $69.95. 


ute 00 


8"—9750 $15.95 8°—9770 $7.95 12°—9762-M 12" —97; 
World cue Hi-Fi Imported From Holland 


Bt 
rs. ‘eo it nic 
a ome “EPG: ts 


wide range Hi- PM speaker, 
ms—new Alnico VI magnet gives. 11,000 gauss. Reguiar 
3 


‘PM speaker, res. 35 to 18,000 cps at 
co VI magnet gives 6,000 gauss. Regular 


epeaher 


so 20,000 at 
Tor $3ar0e . a3. soo” gauss. Reguiar 
‘es. 9,000 cps. Ainico Vi magnet 

Reg. S$ "90 net, at Mca Stor only $7.95: or 2 for $15.00. 


TELEPHONE VICTOR 2-5092 
1903 McGEE ST., KANSAS CITY, MISSOURI 


gives 11,000 gauss. 


v 
iN ROER 


= Lum 


“AUTO RADIO REMOVAL” 
MANUALS 


| <a <ane 


THE ONLY BOOKS OF THEIR KIND 


These books really help you solve the toughest 
problem in auto radio servicing. They give 
you step-by-step imstructions for the easy 
removal of radio, power supply and speaker 
units from all 1955, 1956 and 1957 standard 
and sports model automobiles. Complete in- 
formation is provided for each car covered: 
tools required for removal; phantom view of 
dash panel with radio in place (quickly locates 
chassis mounting nuts, bolts, cables, antenna 
and speaker leads); photo showing actual re- 
moval of radio. Includes rear-deck speaker 
data for each model; shows if cutout is pro- 
vided, speaker size, and whether speaker con- 
trol is included or required. Includes summary 
of preliminary servicing procedures which 
should be performed to determine whether 
radio removal is required to effect repair. 
ARR-57. Covers all 1957 American stock and 
sports models. 120 pages, 534 x 834”. 
ARR-56. Covers all 1956 American stock and 
sports models. 104 pages, 544 x 814". 
ARR-55. Covers all 1955 American stock and 
sports models. 104 pages, 544 x 834”. 


$995 


SEE THESE BOOKS AT YOUR 
ELECTRONIC PARTS DISTRIBUTOR 
OR MAIL COUPON TO 
HOWARD W. SAMS TODAY 


EACH VOLUME 


Howard W. Sams & Co., inc. Dept. 1-AA8 
2201 E. 46th Street 


OC) ARR-57. 


CE ARR-S6. [0 ARR-SS. 


eeeesercevenece oceeeeeZOne, «+ -Stote.scsess 
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SENSITIVITY: 
1.05 volts for 70 watt output 
HUM & NOISE: 


FREQUENCY RESPONSE: 


DAMPING FACTOR: 
IM DISTORTION: 


-12% at 2 watts 
81% at 70 watts 


HARMONIC DISTORTION: 
03% at 1000 cycles, 2 watts 
-21% at 1000 cycles, 70 watts 


—63.6 db from 2 watts with input open circuited 
—74.4 db from 2 watts with input short circuited 


+.25 db from 10 to 100,000 cycles with 2 watts output and damping factor minimum 
.05 db from 10 to 100,000 cycles with 2 watts output and damping factor maximum 
1 db from 10 to 100,000 cycles with 70 watts output and damping factor minimum 
+1 db from 10 to 78,000 cycles with 70 watts output and damping factor maximum 


Variable: .60, 1.05, 1.66, 2.9, 7.1, 13.3 from minimum to maximum 


For 1% IM distortion. output rated at 80 watts 


For 2% distortion at 20 to 20,000 cycles, output rated at 65 watts 


Table 1. 


70 Watts for Hi-Fi 
(Continued from page 53) 


| 
| 


with this arrangement, the proper cur- 
rent-feedback resistor is automatically 
placed in the circuit for the particular 
speaker impedance desired. 

Another feature which is a con- 
venience item to the user is the inclu- 
sion of a plate-current balancing meter 
mounted on the front of the chassis. 
This meter, with its associated switch, 
permits the user to quickly and accu- 
rately adjust for proper current bal- 
ance in the output tubes. 

As is the general practice with units 
of this type, a standard kit was built 
and tested in our own laboratory. De- 
tails on the performance of this partic- 
ular unit are given in Table 1. 

The sensitivity measurement is taken 
at 1000 cycles and the hum and noise 
figures as indicated are for two con- 
ditions, with the input grid open- and 
short-circuited. 

In taking measurements of the fre- 
quency response, we noted that there 
is a variation for minimum and maxi- 
mum positions of the damping factor 
control. Frequency response for both 
2- and 70-watt output are listed. The 
IM distortion (for equivalent sine- 
wave power) was taken with 60 and 
6000 cycle signals at a ratio of four to 


Performance characteristics of power amplifier as taken in our laboratories. 


one. If one were to assume that the 
1% IM distortion figure is a criterion 
for determining power output of an 
amplifier, we would have to class this 
unit as an “80 watter.” 

The harmonic distortion is being re- 
ported for both 2- and 70-watt con- 
ditions at 1000 cycles. Again, if one 
were to consider 2% distortion as being 
a criterion for determining the power 
output of an amplifier, one would have 
to class this as being approximately 
65 watts. 

According to the manufacturer, this 
amplifier shows no ringing and negli- 
gible overshoot in the presence of a 
10 kc. square wave and that the over- 
shoot amplitude is well below that of 
sustained oscillation. This unit should 
be able to tolerate shunt capacities up 
to 1 microfarad without oscillation, 
with no other load connected. 

All-in-all, the characteristics as ob- 
tained in our laboratory are in almost 
all cases slightly better than those pub- 
lished by the manufacturer. The only 
point of discrepancy is in the harmonic 
distortion characteristics at the 2% 
level for 20 to 20,000 cycle coverage. 
Our figure is slightly below rating. 

The actual construction of the unit 
is extremely simple and in view of the 
use of a balance meter indicator, this 
power amplifier can be built and put 
into operation without the use of any 
test equipment wiiatsoever. —30- 


This giant u.h.f. broadcast transmitter is at the nation’s most powerful TV station— 


WDAU-TV, channel 22 in Scranton, Penna. 


The G-E transmitier has an output of 


45,000 watts which, when coupled to the high-gain antenna, can radiate 2 megawatts. 


RADIO & TV NEWS 


IF JOBS LIKE THESE 
ARE “ON YOUR MIND”... 


... but you can’t qualify because you lack 


ADVANCED TECHNICAL KNOWLEDGE... 


SEND NOW FOR 
CREI’S NEW FREE BOOKLET 


It's crammed with facts and data—containing a time-proved plan to make 
you ready for the big jobs and a high-salaried career now being offered in 


ELECTRONICS — TELEVISION — BROADCASTING — GUIDED MISSILES — INSTRUMENTATION 
RADAR — COMPUTERS — AUTOMATION — ASTRONAUTICS — SERVOMECHANISMS 
AERONAUTICAL ELECTRONICS—TELEMETERING — COMMUNICATIONS — MANUFACTURING 


The want ads above are real ones . . . they 
appear almost daily in magazines and 
newspapers—all over the country. They 
show how desperately the electronics in- 
dustry needs trained men. On the other 
hand, they give you a good idea of what 
opportunities await you—if you get ad- 
vanced technical training now. And no 
wonder trained men are needed! Look 
what’s happening in ‘‘astronautics,”’* of 
which the earth satellite is just the most 
recent, but by no means ultimate example. 
Computers, Radar, Aeronautical elec- 
tronics—all are booming—all need trained 
electronics men. Top manufacturers sold 
upwards of 13.5 billions of dollars worth of 
electronic equipment in 1957. By 1965 it’s 
ected the radio-electronics industry 
will do about 22 billion dollars of business 
per year. 

What do these figures mean to you? 
They mean that thousands of new electron- 
ic jobs have been added to the great, 
expanding field of electronics. 


LITERALLY THOUSANDS ARE NEEDED! 


You are needed—for development, re- 
search, design, production, testing, inspec- 
tion, manufacture, broadcasting, tele- 
casting, servicing. But you can qualify 
only if you take time to advance your 
knowledge . . . if you take 2 minutes right 
now to write for the free CREI booklet, 
with no obligation. 


SHORTEST DISTANCE TO A GOOD CAREER 
1S CRE! TRAINING 


If you follow the plan outlined in our free 
booklet, you will be in line for promotion 
and pay increases in short order. Read 
what these typical CREI graduates have 
to say: 

“In this time of less than two years, I have almost 
doubled my salary and have gone from wire-man to 
engineering assistant and now to junior engineer. I 
have CREI to thank.” —Frank A. Eckert, 22 Clover 
Lane, Levittown, Pa. 

“I chose CREI training upon recommendation of 
two top engineers. Before I completed the course, I 
became transmitter chief of a 5 kw station. I am now 
employed as a technician at a 100 kw TV station and 
in spare time have a good TV sales and service 
business.”—Arlie D. Patton, 203 Burke Ave., San 
Antonio, Tex. 


By method, experience, and personnel— 
CREI is equipped to teach you what you 
will need when you translate your study 
into work. As proof that CREI knows what 


industry wants, many leading companies 
recommend CREI training for their 
own personnel. Among them: United Air- 
lines, Canadian Broadcasting Corporation, 
Trans-Canada Airlines, Douglas Aircraft 
Co., The Martin Co., Columbia Broad- 
casting System, All-American Cables and 
Radio, Inc., Gates Radio Co., Canadair 
Ltd., Federal Electric Corp., and U. S 
Information Agency (Voice of America). 


TOP FIRMS LOOK FOR CREI MEN 


A CREI diploma itself is ample proof to 
many leading companies that a man is 
worth hiring. Moreover, employers contact 
us regularly for graduates to fill good jobs. 
Our placement bureau canrot keep up with 
the demands. 

What do you want? To pass FCC exams? 
Start your own business? CREI has helped 
others reach these goals, and can help you. 
Or, do you want to go after good-paying 
electronics jobs, secure, permanent careers 
like those advertised above? Whatever your 
choice, CREI can help you as it has helped 
thousands of men—provided you have the 
ambition to follow the plan. 

If you have the equivalent of a high school 
education, and are good at mathematics, 


FREE BOOKLET! MAIL THIS POSTAGE-FREE POSTCARD TODAY 


Dept. 111-E 


(R. E. Feb. 58) 


ing Technology. 


CHECK 
FELD OF 
GREATEST 
INTEREST j 


Name 
Street 
City 


Check: (©) Home Study 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPOD Accredited Technical institute Curricula * Founded 1927 
3224 16th St., N.W., Washington 10, D. C. 


G,A, 


Please send me your course outline and FREE illustrated Booklet 
“Your Future in the New World of Electronics” 
opportunities and CREI home study courses in Electronics Engineer- 


0 Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 
Broadcast (AM, FM, TV) Engineering Technology 

C2 Television Engineering Technology 

O Aeronautical Electronic Engineering Technology 


and have some electronic experience—you 
can qualify for CREI training and for the 
fruits which await you upon graduation. 


CREI ALSO OFFERS RESIDENCE TRAINING 


CREI Residence School in Washington, 
D. C. offers training at same high technical 
level. Classes start at regular intervals. 
Qualified residence school graduates earn 
degree: “Associate in Applied Science.” 
Check coupon if you prefer residence study. 


WAR VETERANS 


If you are eligible for training under the 
new G.I. Bill of Rights, check the coupon 
for full information. 


DON'T WASTE ONE MINUTE, 
INVEST TWO MINUTES . 


. and fill out the postcard below com- 
pletely, to help us answer your requests 
intelligently,—mail it right away. No ob- 
ligation—you have nothing to lose but your 
present job in exchange for more mone 
a bright future and job security in a wi e 
choice of electronic fields. Act today—and 
you'll receive your free booklet and the 
CREI plan by return mail. No obligation. 


lowing information: 


EMPLOYED 
BY 


To help us answer your request 
intelligently, please give the fol- 


. describing | type of 


PRESENT WORK 


EDUCATION: 
YEARS HIGH SCHOOL 
YEARS COUEGE 


ARE YOU MOST INTERESTED 


IN WHAT BRANCH OF ELECTRONICS 


CREI prepares you 
quickly for success in 


The future is in your hands! | 


The signs are plain as to the future of the trained men in the electronics industry. 
It is a tremendous industry, and—at the present time there are more jobs than 
there are trained men to fill them. But—when there’s a choice between a trained 
and untrained applicant, the trained man will get the job. Your biggest problem 
is to decide on—and begin the best possible training program. 


CREI Home Study... 
The Quick Way to Get There. 


& 


Since 1927, CREI has given thousands of 
ambitious young men the technical knowl- 
edge that leads to more money and security. 
The time-tested CREI procedure can help 
you, too—if you really want to be helped. 
CREI lessons are prepared by experts in 
easy-to-understand form. There is a course 
of instruction geared to the field in which 
you want to specialize. You study at your 
convenience, at your rate of speed. Your 
CREl instructors guide you carefully through 
the material, and grade your written work 
personally (not by machine). 


Industry Recognizes 
CREI Training. 


CREI courses are prepared and taught 
with an eye to the needs and demands of 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in United States 


3c Postage Will Be Paid By 


CAPITOL RADIO ENGINEERING INSTITUTE 
3224 16th Street, N.W. 


Washington 10, D. C. 


industry, so your CREI diploma can open 
many doors for you. Countless CREI grad- 
uates now enjoy important, good-paying 
positions with America’s most important 
companies. Many famous organizations 
recommend CREI training for their 
radio-electronics-television personnel. To 
name a few: All American Cables and Radio, 
Inc.; Canadian Broadcasting Corporation; 
Columbia Broadcasting System ; Gates Radio 
Company; Federal Electric Corp.; The 
Martin Company; Douglas Aircraft Co.; 
U. S. Information Agency (Voice of 
America); Canadair Limited ; Trans-Canada 
Air Lines; United Air Lines. Their choice 
for training of their own personnel is a 
good cue for your choice of a school. 


Benefits Felt 
Right Away. 


Almost immediately"you feel the benefits 
of CREI training. Your employer, when 
informed of your step toward advancement 
(only at your request), is certain to take new 
interest in you and in your future. What you 
learn in CREI Home Study can start helping 
you do a better job immediately. 


Ist Class 
Permit No. 288-R 


Sec. 34.9 P.LR. 
Washington, D. C. 


M@ RADAR 
M@ GUIDED MISSILES 


@ SERVO- 
MECHANISMS 


@ COMPUTERS 


BM AERONAUTICAL 
ELECTRONICS 


M@ BROADCASTING, 
AM, FM, TV 


M@ MILITARY, NAVY, 
CAA ELECTRONICS 


COMMUNICATIONS 


M@ ELECTRONICS 
MANUFACTURING 


Pays FoR ITSELF QuickLy. Your very first 
raise could repay your investment in CREI 
training, and leave you a profit the very first 
year. Your increases in pay thereafter are all 
pure profit, and you'll be prepared for many 
more promotions and pay raises in the 
future years of your life. 


CRE! also offers 


Resident Instruction 


at the same high technical level—day or 
night, in Washington, D. C. New classes 
start once a month, If this instruction meets 
your requirements, check the coupon for 
Residence School catalog. 


nly those with 
4 equal train 


From Son Francisco Exominer 


Industry Calls for CREI 
Training by Name... 
So Should You! 


Here you see an actual help-wanted ad, one 
of many which specify “CREI or equal” 
training. This proves that industry approves 
CREI training, even insists on it! 


Send card today for 
this fact-packed 
booklet. It’s free. 


Take 2 minutes to send for this booklet right 
now. We'll promptly send your copy. The 
rest—your future—is up to you. 
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Equalizer-Bias Amplifier 
(Continued from page 72) 


An excellent way to determine the 
amount of bias current in the record 
head is to insert a 100-ohm resistor in 
series with one side of the record head 
lead. Use a high impedance v.t.v.m. to 
measure the a.c. voltage across this 
resistor. A reading of .08 or 0.1 volt 
indicates a bias current of .8 or 1.0 ma. 

The recording amplifier is ready for 
use after the testing has been com- 
pleted and the bias current adjusted to 
the right volume. 


Operation 


Let us assume that the recording set- 
up is to include a tape deck such as the 
Viking FF75R-LP with one erase head 
and one record/playback head and that 
the “outboard” equalizer-bias amplifier 
is to be used with a hi-fi preamp that is 
equipped with a “to recorder input” 
jack to provide a minimum of 0.25 
r.m.s. from any normal program source. 

Connect the leads from the equalizer- 
bias amplifier to the erase and record/ 
playback heads on the tape deck. Run 
a short patch cord from the “to 
recorder input” jack of the system 
preamplifier to the input jack on the 
“outboard” equalizer-bias amplifier. 
Connect the output of the preamplifier 
to the system power amplifier and 
speaker in the normal way. Connect the 
power plug of the equalizer-bias am- 
plifier to a socket provided for the 
purpose. It is assumed that a tuner, 
record-player, or other program source 
is connected to the system preamplifier. 

Turn on the system in the normal 
way and adjust the signal level to the 
power amplifier and speaker. This will 
function as a monitoring amplifier dur- 
ing recording, because most commercial 
preamps are designed to provide the 
normal output signal when the “to re- 
corder input” is being used. 

Advance the equalizer-bias amplifier 
level control to apply plate power to 
that unit. Then adjust this control for 
a setting which closes the recording 
level indicator shadow on program ma- 
terial peaks, with no overlap. Once the 
proper setting has been found it should 
not be changed, except to “fade in” and 
“fade out” at the beginning and end of 
a recording. Tape such as 3-M No. 111 
will be recorded at approximately 12 db 
below saturation with the level control 
adjusted as described. If the hi-fi sys- 
tem preamp does not seem to be de- 
livering enough signal to close the level 
indicator shadow on peaks, even with 
the control turned on full, it may be 
necessary to increase the input level 
at the hi-fi preamp or audio control 
unit. Most commercial preamps are 
equipped with an independent input 
level adjustment for each channel. 

If you are using a hi-fi preamplifier 
or audio control unit which includes 
tone equalization controls between the 
input and the “to recorder input,” these 
controls should be set for flat response. 
If experience indicates that a different 
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setting is desirable, they can be 
changed accordingly. 
Always be sure to turn the equalizer- 


bias amplifier off before disconnecting | 
the lead to the erase and to the record/ | 


playback head. Also, do not forget to 
turn it off before playing back a tape, 
otherwise the tape will be erased. 


Troubleshooting 


If the unit has been wired correctly | 7 


and the bias level carefully adjusted 
for the value specified by the manufac- 
turer of the particular recording head 
used, there should be no trouble in 
recording. 

Hum can result from a noisy tube, 
improper grounding of some part of the 
system, an inadequately filtered power 
supply, or an error in the filament 
wiring. 


Any tendency toward “motorboating” | ie 
can be corrected by the use of a decou- | | 
pling filter in the high-voltage power | 


supply lead. This can consist of a 2- 
watt, 2500-ohm resistor with a 15 or 20 
ufd. capacitor connected between the 
load end of this resistor and ground. 
The capacitor should have a rating of 
300 volts or better. 

Distortion is most frequently caused 
by overloading or incorrect bias current 
in the recording head. Proper settings 
of the level controls in the system will 
usually eliminate overloading. General- 
ly speaking, it is best to keep the input 


TRANSFORMER 


NEWS 


FROM TRIAD 


signal level down to the minimum re- | © = be 


quired for satisfactory operation, rather | 
than feeding a strong signal into the | © 
system and attempting to cut it down | = 
after two or three stages of amplifica- | | 


tion. 

The recording bias current adjust- 
ment is very critical. Severe “breaking 
up” of the recorded program material 
indicates a low bias condition. Low- 
frequency distortion, generally low out- 
put, and extended high-frequency re- 
sponse can be the result of low bias. 
Reduced high-frequency response may 
be the result of excessive bias. For good 


over-all frequency response the bias | 
oscillator should operate at a frequency | 
around 60,000 to 70,000 cps and provide | 
good waveform output. Make sure the | 


two triode sections of the 12AV7 bias 
oscillator are operating in a balanced 
condition as indicated by grid, cathode, 
and plate voltages and the output wave- 
form as observed on an oscilloscope. 
The crystal diode should be checked 


first in case of trouble in the recording | 


level indicator. 
When this unit has been completed 
and connected to a good tape deck and 


your hi-fi system, it will produce re- | 


cordings that match the original pro- 
gram material so closely it may be 
difficult to tell them apart. An “out- 
board” equalizer-bias recording am- 
plifier such as this is an excellent 
answer to the need for professional 


quality recording equipment at con- | 


siderably less than professional cost. 

Your dream of a good tape recording 
system can now become a reality 
through the maximum use of your pres- 
ent hi-fi system and this “little gem.” 


*Bonus information to the 
PTM offered only by Triad. 


@ 4055 REDWOOD AVENUE, VENICE, CALIF. 
812 E. STATE STREET, HUNTINGTON, IND. 


A SUBSIDIARY OF LITTON INDUSTRIES 
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PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM 


THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUL PHILE 
LATEST IMPROVED MODEL PK-300 TRANSCRIPTION TURNTABL 


New 3-speed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12” cast aluminum rim-driven turntable. Variable speed control permits 
adjustment.of each speed within + 7% using efficient frictionless magnetic brake. Heavy-duty constant 
speed 4-pole induction motor freely suspended and isolated by shock-mountings to eliminate vibration 
transferral. R-C filter network suppresses “pop” in speaker. Truly a delight for the connoisseur. Size: 
13%” x 14” and requires 24” clearance above and 344” below motorboard. For 110-130V and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. wt., 20 Ibs. 


dependable and stable operation, utilizing the “floating action” principle of 
ry ~ a single point by a pivot and jewel having neg’ 
p d by a sil fluid occupying the gap between a and socket. 
high ¢ and ligibl king error, and prevents damage to either 
n the tone arm be accidently dropped. Low frequency resonance, and —— 
jomping are likewise minimized. The tone arm accepts all records up to 16” and rtually 
all hi-fi cartridges by means of precisely engineered adapters which aplify i Mati ide proper 
stylus pressure 
tone arm 


pr 


Net 11.95 


TV-FM SWEEP & MARKER ALIGNMENT 
GENERATOR 
Compare it with instruments at twice the price! 


© SWEEP RANGE 3MC-260MC 

@ MARKER RANGE 3MC-225MC 

@ COMBINATION CRYSTAL AND VARI- 
ABLE MARKER—1% ACCURATE 

© SUPPLIED WITH 4.5MC CRYSTAL 
0.002% ACCURATE 

@ SWEEP WIDTH 0-12MC CONTINU- 
OUSLY VARIABLE 

@ 2-5” DIALS 


= 
g 


th handle. Complete wi 
input cables, 4.5MC crystal. Size 9 z 13 


NEW POCKET AC-DC VOM MULTITESTER 
2,000 ohm per volt sensitivity on both DC and AC 


D.C. Velts: 0-10; 0-50; 0-500; 0-1000 Volte—A.C. Volts: 

0-10; 0-50; 0-500; 0-1000 volte—D.C. Current: 500 ua and 

re! i. * 0 db b.178 VintGapesttys 350 tamale 
. ) 3 

1 mfd—Output Ranges: 0-10; 0-50; 


KT-119 6 
with and sensitive V 


transistors crysta. 
Q loop, and audio traasformer 
. Complete with all . transistors, = , 
step-by-step instructions. 6%" x 3%" x 1%”. 5 panel, with metal bottom for ruggedness and shielding. Fi 
50 volt AC source. Second capacity range requires 10 volt A 
x 1%”. Complete with test leads and batteries. Shipping 
RW-27A 
HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM 
PER VOLT AC MULTITESTER 
LOOK AT THESE FULL SCALE RANGES! 
D.C. Volts: 0-6; 6-30; 0-120; 0-600; 0-1200; 0-6000 Volts— 
\. ; 6-30; 0-120; 0-600; 0-1200 Volte—Resist- 
1 Meg; 0-10 c. Cur- 
Best ae (bes nsf) —Cane Sata 
.15 mfd—Iinduetanee: 20-2000 millihenry—Output ‘Ranges: 
0-6; 0-30; 0-120; 0-600; 0-1200 Volts. 
The new Lafayette high sensitivity Multitester 


In addition to its unusual sensitivity of 20, 
10,000 OHMS PER VOLT ON A.C., and the 


—~y Bey - lastic case. The recel us 3° meter. Dependabie, 

and silver stat: dial. Sensitive built-in ferrite antenna with high voltage insulation. tage 

antenna. A designer's for high range capacity and inductance scale is 6V A.C. 

parts, transistors battery, metal botton. Size 6%" x 4%" x 2%". Complete with batteries and 
4%" x 2%" x 1-1/16". Shpg. bb. weight 4% Ibs. 

KT-116—Complete Kit, less earphone . 


™S-260—Super Power Dynamic Earphore .............-.--++++++: ....Ne 3.95 


Ps 165-08 Liberty Ave 100 SIXTH AVE NEW YORK N.Y 
UO 


8OSTON, MASS., 110 Federal St PLAINFIELD, N 


JAMAICA 33 N. 3 NEWARK. NWN. J.. 24 Central Ave BRONK: N.Y 


RADIO & TY NEWS 


FREE! ..... 
DFAVET I~ rninurieee 
CATALOG 


NEW 180 PAGE ELECTRONIC 
‘CATALOG FEATURING 
THE BEST BUYS IN THE BUSINESS 


The newest and largest assortment of Electronic, Radio 
and Tv — Hi-Fi and Public Address Components and 
bes, Transi Kits and minia- 


dealer, se In 
. CRAMMED tuLt ‘oF money ‘SAVING Buys. 
SEND FOR YOUR FREE COPY TODAY. 


... at prices everyone can afford 


LA-40 
15 WATT 
MUSIC 
MATE 
AMPLIFIER 
43.50 
LESS 
CAGE 


LAFAYETTE MASTER AUDIO CONTROL CENTER 


with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 
@ Self-Powered @ DC On All Filaments @ 24 Positions of Equalization 
@ Tape Head input, High Impedance @ Dual Cathode Follower Output Stages 
This is not only the finest hi-fi preamp choracterized by unmatched features, but it hos been 
functionally designed to keep pace with the conversion of your present hi-fi system to binaura’ 
(Stereophonic) sound. Incorporates an extra channel and dual volume contro! for binaura! 
reproduction. Features include DC on all tube filoments, negative .feedback in every stage, 
dual cathode follower output stages and latest printed circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion at 1V. Hum and noise level better than 
80 db below 3V. Uniformly flict frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 12% x OY x 
3%”. Shpg. wt., 1044 Ibs. 

KT-300—\oafayette Master Audio Control Kit Complete with cage and detailed assembly in- 
structions. eve 

LT-30—Same as proere ‘eomgiettly wired ond tested with coge oper instruction manual. 


“DELUXE 70 WATT BASIC “AMPLIFIER 

® Conservatively Rated At 70 Watts « inverse Feedback © Variable Damping 
e Metered Balance And Bias Adjust Controls e Available In Kit and Wired Form 
Here's ultra-stability in a 70 watt basic power amplifier employing highest quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's and 
wire range linear Chicago output transformer, variable damping control, meter for bias and 
balance and gold finish chassis. Frequency response 10-100,000 cps + Idb. Hum and noise 
90 db below full output. IM distortion less than 142% at 70 watts, less than 0.3% below 30 
+o Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps + 1 db. Ovtput 

mpedonce 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation. 
Size 144% x 10 x 7%” including cage and knobs. Shpg. wt., 40 Ibs. 
KT-400—lLafayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed 
assembly instructions, .... cecsustsee eee Net 69.50 
LA-70—Same as above completely wired and tested with cage and instruction manval. 


Lafayette CUSTOM HI-FI “MUSIC MATES” _ 
STYLE MATCHED TUNER AND AMPLIFIER 


MODEL LT-40 ‘“‘MUSIC MATE’’ DELUXE FM-AM TUNER 
@ ARMSTRONG CIRCUIT © AFC DEFEAT @ FOSTER-SEELEY DISCRIMINATOR 
@ TEMPERATURE COMPENSATED OSCILLATOR @ MEETS FCC RADIATION RE- 
QUIREMENTS 
A sensitive, selective, stoble FM-AM tuner. Temperature compensated oscillator and AFC 
assure drift-free performance and ‘‘locking-in"’ of stations once they are tuned. The 
circuit with limiter and Foster-Seeley discriminator uses 6 tubes, a rectifier and 2 long-life 
matched germanium diodes. Superior frequency response, hum and distortion specifications 
assure excetient reception. Has built-in antennas for both AM and FM as well as provision for 
ovtdoor antenna. Finished in attractive dark maroon and gold. Size 13%)” W x a Dx 
:- 3/16” H. Shpg. wt., 10 Ibs. Available with cage for shelf use or without cage for custom 
mounting. 
Lefayette LT-41—FM-AM Tuner (Less Cage) 
Lafayette LT-40—FM-AM Tuner (With Cage) 


MODEL LA-40 15 WATT ‘“‘MUSIC MATE’’ AMPLIFIER 

@ 20-20,000 CPS + .5DB @ TAPE HEAD AND RECORD EQUALIZATION 
@ LESS THAN 1% DISTORTION @ PUSH-PULL ELS4 OUTPUT TUBES 
@ RUMBLE FILTER @ 5 INPUT CHANNELS @ LOUDNESS CONTROL 
Brilliantly i d, beautifully styled and moderately priced, this deluxe amplifier matches 
the tuner in both decor and performance. Utilizes new premium quality EL84 tubes in push- 
pull. tn addition to separate bass, treble and volume controls, has 3 position loudness switch 
te retain correct tonal balance. 5 inputs, fully equalized, for Crystal or Ceramic Phono, Mag- 
netic Phone, Tape, ee A hum di control minimi 
filter switch to elimi Speaker and tape output. 

and 16 ohms. Has all of | = prerequisite features for a fine hi-fi system. Size 12%” w « 
oy" Dx aye? Shpg. wt., 12 Ibs. 
Lafayette LA-41—Amplifier (Less Cage) 


Lefayette LA-40—Amoplifier (With Cage) 


NEW “DYNA-SLIM’’ MICROPHONE 
© HIGH IMPEDANCE — 50,000 OHMS 
@ ON-OFF SWITCH © “QUICK-SLIP” ADAPTER 


New dynamic, high output microphone with all the 
features of *‘mikes"’ costing 3 times Lafayette's price! 
Output level —55db. Smooth response from 60 to 
10,000 cycles. Omnidirectional head. External on-off 
switch. Slips on or off stand adapter in a wink. Stand- 
ord %” — 27 adapter permits tilting mike for multi- 
angle use. Satin black and chrome finish. Complete 
with detachable cable and connector. 8” long, 14%” 
max. dia. tapered panel. Shpg. wt., 2 Ibs. 

PA-43 Net 6.95 


: > tio P.0. BOX 511 
Li JAMAICA 31, N.Y 


SUNN ish tina cin ls ees cs dn lian 
PIES FE Seri get” FREE 
or ons. ~=XCATALOG 
Ca OE RIOT aS - 305 
CUT OUT AND MAIL TODAY! 


—— ~~ —~ ~~~ ~~~, 
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HARVEY tas it... 


FOR IMMEDIATE DELIVERY 
THE LATEST FROM 


first SSB ponstelver for 
complete Mobile or 


Fixed use 


The revolutionary KWM-1, the first mobile trans- 
ceiver to offer SSB, And this 14-30 mc 175 watt 
package is equally adaptable to fixed use with 
simple removal from a convenient mounting tray 
under the dashboard. 

Utilization of common components in both transmitting 
ond receiving functions results in a saving of both space 
ond cost ond, in the case of frequency- determining com- 
ponents, ossures exact coi of d ond 
received signals. Frequency stability and readability is 
comporable to thot of the KWS-1/75A-4. The panel meter 
serves as on S-meter during receive and multimeter dur- 
ing transmit, Break-in CW using VOX circuits is built-in, 
es is a side tone for monitoring CW. Ten 100 Ke bands 
are avcilable anywhere in the 14-30 mc range. 

NET PRICES 

KWM-1 Transceiver . 


3128-2 Speaker Console with phone Patch 
ond directional wattmeter . 

3128-1 Specker in cabinet . 

351D-1 Mobile Mounting Troy . 


STATION 


CONTROL 
For Smooth 
Coordination of 
Complete SSB Station 
The SC-101 provides the necessary equipment to connect 
the Collins 75A4 and KWS1 with beam direction indi- 
cator and control, phone patch circuit, standing wave 
ratio meter and remote selection of any one of six 
antennas. There are three units included in the system: 
SPEAKER/CONTROL UNIT .. . 312A-2 
ANTENNA SELECTOR... 68Y-1 


WIRING DUCT & HARNESS... . 534A-1 


KWS-1 TRANSMITTER 
75A4 Receiver 


Prices Net, F.0.B., N.Y. 
Subject to change without notice 


Established 1927 
HARVEY rapio co., inc. 
103 West 43rd St., New York, N.Y. 
JUdson 22-1500 


Additional Notes on 
“Testing FM Tuners 
at Home” 


More information along with some limitations on the 


alignment instructions given in November, 1957 issue. 


UR recent article “Testing FM 

Tuners at Home” (November, 1957 
issue) by Julian D. Hirsch has received 
some interesting comments which your 
editors feel have enough value and im- 
portance to bring to our readers’ atten- 
tion. The purpose of the original article 
was to help the owners of FM tuners 
perform a simple alignment without 
using elaborate test equipment. It was 
not expected that the owner of a prop- 
erly operating, factory-aligned tuner 
would attempt to improve on its per- 
formance. We believe that most of our 
readers know when to “let well enough 
alone.” After all, a good many of our 
readers who are professional techni- 
cians, know full well the havoc that 
can be wrought by the “screw diddler” 
who decides to service his own set by 
tightening up all the screws he sees. 
But in those cases where misalignment 
is clearly indicated, we feel that the 
information presented produces a defi- 
nite improvement in operation that is 
certainly worth a trial. 

This is not to say that the method 
described (which is, essentially, peak 
alignment) will produce results that 
are better or even equal to those ob- 
tained from an exact factory alignment 
using elaborate instruments. As a mat- 
ter of fact, if we were to take a tuner 
that had just been accurately factory- 
aligned and change the alignment in 
accordance with the suggestions made 
in the article, the performance would 
certainly be impaired. But there are 
some tuners that are given just a 
cursory alignment at the factory, 
others that may have gone out of 
alignment after a period of use, and 
still others that may have been built 
by their users. All these may be im- 
proved by using the suggestions given 
in the original article. 

Perhaps the author of our article 
was guilty of not having stressed 
strongly enough the limits of the 
simple method he described. We are 
indebted to D. R. von Recklinghausen, 
Chief Research Engineer of H. dH. 
Scott, Inc. for having enumerated these 
in a recent letter. Following is a 
resumé of some of Mr. von Reckling- 
hausen’s comments. 


Limits of Simple Method 


It is always a noble thought to try 
to test equipment in the home. The 
more suitable equipment that is used 
the better the results of the test will 


be. The difficulty is that when trying 
to adjust or change the performance 
of an FM tuner there is grave danger 
ahead. It is one of the easiest things 
in the world to perform a misalign- 
ment. 

Before any alignment is attempted, 
tubes should be checked and replaced 
where necessary. The presence of a 
single weak tube may so impair the 
tuner’s performance as to make the 
user believe mistakenly that a re- 
alignment is needed when such may 
not be the case at all. 

The use of a built-in tuning meter 
or eye may be a cause of misalignment. 
The indication given on these devices 
depends on signal strength, tuner sen- 
sitivity, line voltage, performance of 
indicator, ard other factors. As such 
they are intended for use as tuning in- 
dicators having only a short time 
stability. 

The use of radio stations as align- 
ment signals may pose many problems. 
Reception from a weak station should 
be used in order to get peak perform- 
ance. But the signal strength of such 
a station may vary rapidly over a 
range of as much as 100 to 1. Hence 
these would be quite difficult to use 
properly in any alignment procedure. 
Signals from local stations are too 
strong for alignment and even these 
vary over a period of time. 

It is mecessary that whoever per- 
forms the alignment knows exactly 
what he is doing and knows all the pit- 
falls of trying to connect various types 
of equipment to a tuner. It is very 
easy. to find some form of misalign- 
ment just because a voltmeter lead 
happens to be draped along the wiring 
side of the tuner. Feedback of signal 
occurs through that lead from some 
high-level circuit to a low-level circuit. 
There are hundreds of other ways to 
have apparent malfunctioning of the 
tuner only because some piece of test 
equipment was not connected properly 
to the tuner. 

If it is felt that alignment of a tuner 
is necessary, then the manufacturer’s 
suggested alignment procedure should 
be followed as closely as possible. 

The editors wish to thank Mr. von 
Recklinghausen for his interest and 
comments and for his reminder that 
most present-day hi-fi FM tuners are 
precision units that are designed to 
operate very close to the theoretical 
limits of sensitivity. —30-—- 

RADIO & TV NEWS 


WITH ANY KIT OVER 
$47.95 WE GIVE YOU A 


FR [ r WELLER SOLDERING SET 


WITH KIT UNDER $47.95—UNGAR SOLDERING SET 


ACROSOUND Hi-Fi KITS 


ST11 STEREO TUNER 


KIT $47.95 WIRED $69.95 


A complete FM-AM chassis with separate channels 
for Stereo recording or Binaural listening. FM 
section has 4 gv sensitivity for 20 db quieting. 
200 ke bandwidth. Response: .56 db 20-20,000 
cps. Hum —65 db, AFC, Cathode follower output 
with level control. 

AM section has narrow band (3 kc) and wide 
band (8 ke) reception. Sensitivity 2uv for 20 db 
AGC, whistle filter, response 20-8500 cps. Cath- 
ode follower output with level control. Self pow- 
ered. 10 tubes plus rectifier. 40 watts. 12 Ibs. 
Complete with cover. 


ULTRALINEAR 60 WATT 
POWER AMPLIFIER 


KIT $79.50 WIRED $109.50 


Acrosound Ultra Linear II is a 60 watt power ampli- 
fier with a new feedback circuit design to provide 
stability in feedback amplifier performance. Ad- 
justable damping factor from .05 to 10. All critical 
wiring preassembled. Uses the new Acrosound TO 
600 output transformer. 120 watt peak. IM dis- 
tortion less than 1% at 60 watts. Response 18-30 
ke at 60 watts. Undistorted square wave response 
from 20-20,000 eps. Input 1.8 v for 60 watts. 4, 
8, & 16 chm outputs. Hum 90 db below rated output. 


7x 15 x 8, 30 ibs 


HIGH-FIDELITY KITS... Do It 
Yourself & Save-Top Quality-Leading Mfrs. 


EICO HI-FI KITS 


20 WATT 
Hi-Fi 
AMPLIFIER 
HF 20 


ULTRA LINEAR WILLIAMSON-TYPE 
With Preamp, Equalizer, Control Sect. 
KIT $49.95 WIRED $79.95 


A low-cost, complete-facility amplifier of the high- 
est quality. Rated Power 20 w (34 w 

ak). IM Distortion at rated power: 1.3%. Max. 
Revecate yy a, = 


power: 1%. 
sponse (20 whe +0.5 db 2o- 20, 000 cps. 5S feed- 
back equalizations for LPs & 78s. Low-distortion 


level set control on front panel. Low Z output to 
tape recorder. 4 hi-level switched inputs: tuner, tv, 
tape, aux: 2 low-level level inputs for proper loading with 
ali cartridges. Hum bel 9 
on filament supply. 81/2” x 15” x 10”, 
Matching cover Model E-1, $4.50. 


50 WATT ULTRA-LINEAR HI-FI 


INTEGRATED POWER AMPLIFIER HF52 
With Preamp, Equalizer, Control Section 


KIT $69.95 WIRED $109.95 


Combines a power amplifier section essentially 
identical to the HFSO power amplifier with a pre- 
control HF20. 


RECORD CHANGER SALE 
Webster 4 Speed MAGIC MIND 


SA25 STEREO PREAMP-AMP 


With 4 “le motor & E $ 

KIT $59 95 WIRED $89 95 RPXOSO0A luctance Cartridge, 

- dual sapphire needles. 
Dual Gananh, Geamnat 1 ~ ¥, welts in 25 > Above changer with GE RPXO52A $317 95 
super linear iamso plifie preamplifier abs. ® 
and Channel 2 has a fine quality peonsn lifier to ee Pees Sees. '<- 
oo. bey Fy a ne — 

cps. udness control, volume control, ® 
controls dual channel, be & treble control. 
Speaker selector switch, 2 position iow out fiter, GE Reluctance Cartridge Buy 

2 position hi-cut filter. Complete equalization RPXOS2A with di 2 


inputs with NARTB tape head on both channels. $12 95 
8 tubes, 120 watts, 29 Ibs complete with cover. s 


IMPORTED BRITISH FM TUNER—UNEXCELLED RECEPTION 
DYNAMIC “V" BEAM TUNING : 


Compare Our Specifications With Other Tuners Costing 
Up Te Twice Our Price. Reception To 150 Miles. Factory 
Wired and Tested. Piug tm And Play .. . 


clip-in styli,. Reg. $23.37......... 


Sensitivity: .9 microvolt for 20 db quieting; 1.8 av for 30 db. 
Frequency response 20-20,000 cps =¥_ db. Inputs: 300 OHM 
balanced. IF band width 200 KC. Stability: only 20 KC. 
Stable after 1 minute, 6 Mullard high gain, low noise tubes; 
10 tuned circuits. Front end completely shielded in a solid 
casting. Better than FCC requirements. Frequency range: 88 to 108 MC 
with 0-100 re nS scale. Grounded grid RF amplifier & reflex con- 
verter c pl es microphonics. Output level control: 
styrofiex & connie poe ne used throughout with carbon deposited 
resistors. ‘‘V"’ beam tuning indicator. Illuminated, unbreakable precision- 
calibrated dial assembly. Phono input connection: set is off when 
phono is on. 1 year warranty on all part defects. Tubes carry standard 
90 day. 110/125V AC; 50-60 cycles; 30 watts. 1012” wide; 56%,” 


high; 6%" deep. 12 Ibs $8.95 
TSL SOUND CORNER WALL MOUNTED SPEAKER SYSTEM 


ce. ese 
cellent for extending row pronent a. 
in your radio or anes = 


$4995 


Wood Cabinet in 
Mahog. or Blonde 


give you the _— in listening pepewe. Specifications: Size: 27” high, 24” 
mey range 35 to above 17,000 cps. Power rating 15 watts. Impedance 8 
No intermodulation distortion. Comes complete ready to use. Either Model 


All merchandise is brand new, factory fresh & guaran- 
teed. Mail & phone orders filled on receipt of certified 
Check or MO of 20% of items as a deposit. Salance 
C.0.D., F.0.8. N. ¥. Prices & specifications subject 
te change without notice. 


you are building a Hi-Fi System, SEND US 
YOUR LIST OF COMPONENTS. We will give you 
@ PACKAGE QUOTATION ON THEM. 


costes similar to 
Provision for use with electronic crossover net- 
work & additional amplifier(s). Hum & noise 60 
db below rated output on magnetic phono input. 
Matching Cover E- 50 


60 WATT 
HI-FI 
POWER 
AMPLIFIER 
Ultra-Linear HF60 


With Acro T0-330 Output Transformer 
KIT $72.95 WIRED $99.95 


Rated power output: 60 w (130 w peak). IM 
Distortion: less than 1% at 60 w; less than 0.5 % 
at 50 w. jon: less than 0.5% at 


ic 
any freq. between 20 cps & 20 ke within 1 db 
of 60 w. Sensitivity: 0.55 v for 60 w. 4 
Factor: 17. inverse Feedback: 21 db. Stability Mar- 
gin: 16 db. Hum 90 db below rated output. ACRO 
330 Output Speaker 


To- Transformer (fully potted). 

Taps: 4, 8, 16 ohms. GZ34 extra-rugged rectifier 
Input . Both blas and DC-—balance ad- 
justments. Std octal socket provided for pre- 


amplifier power take-off. Size: 7” x 14”%x 8”. 30 
lbs. Matching cover Model E-2 $4.50. 


HI-FI 
PREAMP 


KIT $24.95 
WIRED $37.85 


With Power Supply—Kit $29.95; Wired $44.95 


Will not add distortion or detract from the wide- 
band or transient response of e finest power 
amplifiers at ayy control settings. F -type, 

cutoff (12 db/octave) scr ° 
istortion feedback 


ters. Low-di 
cording curves 8 LPs & 
k tone 


circuit Senior “C atroi”’ | contro! with 
ic level control. 4 hi-level switched inputs 


re- 
78s including RIAA. Low- 
Centralab pri 


AIREX RADIO CORP. 


64 CORTLANDT ST., NEW YORK 7, NEW YORK * CORTLANDT 7-2137 


& 
4%" x 12- 5/16" x 44—". 


(tuner, tv, tape, aux.) & 3 low-level inputs. Proper 
k-up loading & provided for all qual- 
ity conubnnen: Hum bal. contro!. DC superimposed 
on filament supply. 4 convenience outlets. Extremely 
wideband resp.: +1 db 8-100,000 cps; 
+0.3 db 12-50,000 cps. Extremely sensitive. Negii- 
hum, noise, harmonic or IM _ distortion. Size: 
bs. Cover included. 


Get 


Your First Class Commercial 


F.C.C. LICENSE 


12 Weeks! 


e 
F.C.C. License—the Key to Better Jobs 


An FCC commercial (not amateur) 
license is your ticket to higher pay 
and more interesting employment. 
This license is Federal Government 
evidence of your qualifications in elec- 
tronics. Employers are eager to hire 
licensed technicians 


Learn by Mail or in Resident Classes 
Grantham School of Electronics spe- 
cializes in preparing students to pass 
F.C.C. examinations. Correspondence 
training is conducted from Washing- 
ton and Hollywood; resident DAY and 
EVENING classes are held in both 
cities. Either way, we train you quick- 
ly and well—NO previous training re- 
quired. A beginner may qualify for 
his first class F.C.C. license in as little 
as 12 weeks, 


AWere's Proog.... 


that Grantham Students prepare for 
FCC examinations in a minimum of 
time. Here is a list of a few of our 
recent graduates, the class of license 
they got, and how long it took them: 


LicenseWk: 
Douglas Moore, 5102 Flambeau Rd., Madison, Wisc. 
Bernard Kirschner, 504 E. Sth, New York, N. Y. 
Craig Stone, 3039 44th St NW, Washington, D. C. 
Albert D. Meeleib, Box 136, Elrama, Pa 
Dan Breece, Station KOVE, Lander, Wyo. 
Richard Meeian, 166 Jerome St., Brooklyn, N.Y. 
Leo Bishop, 37 Calle Contenta, Flagstaff, Ariz 
Cari Deare, Jr., P.O. Box 467, Jeanerette, La. 
E. W. Hale, 6024 - 16th St, NW, Washington, D.C... 
Edwin Harman, 6162 Bonner, N. Hollywood, Calif. 
Guido Elias, 66 S. Elliott Pi, Brooklyn, N. Y. 


The Grantham 
Communications Electronics Course 


offers you complete preparation for 
F.C.C. examinations required for a first 
class F.C.C. license. Even though it is 
planned primarily as preparation for 
F.C.C. examinations, it is net a “cram 
course” but prepares you by TEACH- 
ING you electronics. 


OUR GUARANTEE 


if you should fail the 
FCC exam after finishing 


FCC-TYPE EXAMS 
FCC-type tests are used 
bth ae somentes throughout the Grantham 

eames, aon course. Constant practice 
traitine at NO ADDI. with these FCC-type tests 
TIONAL helps you prepare for the 


COST. Read de- 
tails in our free booklet. actual FCC examination. 


TWO COMPLETE SCHOOLS: 7’'0 better 
serve our many students throughout 
the entire country, Grantham School 
of Electronics maintains two com- 
plete schools—one in Hollywood, 
California and one in Washington, 
D. C. Both schools offer the same 
rapid courses in FCC license prep- 
aration, either home study or res- 
ident clagses. 
MAIL TO SCHOOL NEAREST YOU 


(mail in envelope or paste on postal card) 
Grantham Schools, Desk 36-A 


821-19th “wr gg ie: 
Washington 


1505 N. Western Ave. OR 
Hollywood 27, Calif. 
Please send me your res booklet telling how I can 

1 get my commercial F.C.C. license quickly. I under- 

| stand there is no opitg vation and no salesman will 
call. 


+ ee i ee State 
I am interested in: 0 Home Study, 0 Resident ones 


| of the little 24%”x1% 


" Subeaialotore Powe Steals : | 
(Continued from page 73) | 


connections between the coil and these 
pigtails, and wrap a layer of the plas- 
tic tape over the whole thing. The d.c. 
resistance of the finished coil should 
be about 115 ohms. 

The method by which the lamina- 
tions are restacked in the core has con- 
siderable influence on just how well 
the choke will work in the d.c. circuit. 


| The author’s transformer had a total 


of 14 “E’”-type laminations and 12 
“T’-type laminations. These were re- 
assembled into a core by the combina- 
tion of interleaved and butt stacking 
shown in Fig. 2. The material used in 
making these laminations has a per- 
meability variation of such nature that 
neither 100% interleaved stacking nor 
100% butt stacking will produce the 
best results in this particular choke. 
Thus, the configuration of Fig. 2 con- 
sists of 3 butts of 4 laminations each, 
arranged in interleaved fashion, with a 


| single “E”’-type lamination at each end 
| to fill out the core and to help hold it 
| together until it is re-assembled into 


the frame. -After re-assembly, the 
choke is squeezed moderately in a vise, 
in a direction from top to bottom, to 
pull the butting ends of the lamina- 
tions snugly together. Removal of most 
of the wax from the laminations and 
the mounting frame will make re- 


| assembly considerably easier. Give the 


completed choke a couple of heavy 
coats of clear plastic spray over-all, to 
improve its appearance and to seal out 


| moisture. 


Assembling the Supply 


The miniature battery-substitute 
shown in the photos was assembled to 


| demonstrate how very little space the 


It is built entirely in one 
"x1%” plastic 
boxes in which the Argonne transform- 


unit occupies. 


| ers are supplied! It is actually smaller 
| than the battery it replaces—especial- 
| ly if the life of the battery-substitute 
| and the battery are taken into consid- 
| eration. 


Miniature Fahnestock clips are used 
for the positive and negative terminals 
and for the two 117-volt a.¢. input ter- 
minals. The supply runs cool, even 


| over extended periods of operation. Of 


course, assembling a unit of this size 
requires a certain amount of dexterity 
and considerable patience. If you are 
not so inclined, you can assemble your 
supply in a somewhat larger box or 
even breadboard style. In many in- 


cnemarion 2 a. 
“I” LAMINA’ “E” LAMINATIONS 


Fig. 2. A combination of interleaved and 
butt stacking of “E”-type and “I’-type lam- 
inations is used for the construction of the 
miniature choke that was made from one 
of the author's transistor transformers. 


stances it will be most convenient to 
make the power supply a part of the 
device with which it is to be used. 

As a result of a certain amount of 
capacitive coupling across the trans- 
former windings, plus stray fields, the 
ripple percentage across the d.c. out- 
put terminals may change with the 
way the a.c. power plug is inserted in 
the outlet, especially when small cur- 
rents are being drawn from the sup- 
ply. In this case, the plug should be 
rotated for minimum hum. At maxi- 
mum current, i.e., 5 milliamperes d.c. 
output, this effect may not be quite so 
noticeable. 

Table 2 lists the characteristics and 
the approximate maximum 4d.c. output 
voltage to be expected when various 
Argonne transistor audio transformers 
are used as miniature power trans- 
formers in the full-wave center-tapped 
circuit of Fig. 1, and also in half-wave 
and bridge rectifier circuits. 

In using a power supply of this con- 
struction, it should be kept in mind 
that the transistor transformers were 
not originally assembled for operation 
on 117 volts a.c. Thus, the primary-to- 
secondary insulation may not be quite 
up to all it should be for this type of 
service. Nevertheless, the author has 
made hi-pot tests at 300 to 500 volts 
r.m.s. across a number of these trans- 
formers, and no breakdowns have been 
obtained to date. 


Table 2. Characteristics of three transistor transformers which the author used 
as power transformers in half-wave bridge and full-wave rectifier circuits. 


Argonne Nom. Imped. 


Primary 
Connection 


OUTPUT (Volts D.C. Max.) 
Half-Wave/Bridge | Full-Wave Cr. 


AR-101 


Neon Lamp 


Regulated 


13.0 6.6 


AR-102 : 


od 8.0 


4.0 


AR-145 | 


RADIO & TV NEWS 


We have OVER 1000 
USED TV SETS 


At All Times In Our Huge Warehouse 
Buy one or more of these WORKING TVs 
te sell or use as your own .] 
All Sets in GOOD WORKING condition! 
Your Choice—Console or 
Table Model 


- -$58.00 
. $33. .. - $72.00 
$40.00 -.- $99.00 


SEND for our FREE complete 
TUBE & PARTS LIST and order 
blank. 


FREE BONUS AN- Me secat ur tensa Wrassheat Gam 
TENNA GIVEN sent raivay expres FO. Newark 
WITH ANY TV SET eae ~ - 
ORDER!! 


January, 1958 


Brand New Factory 
Seconds! Electrically 
Perfect Fac- 


FREE POSTAGE in U.S.A. and Terri- | tory Seconds! 
tories on orders over $5.00. 25¢ han- | Used Tubes! 
dling charge on orders under $5.00. New end Used 
25%, deposit required on C.O.D.'s. Jan Surplus 
Please send approximate postage or Tubes! 
freight on Canadian and foreign orders. 

Subject to prior sale. 


Phone 


NEWARK, N. J. Humborat 4.9848 


it's easy 
to solve your 


TV SYNC 


problems 
with this new 
SAMS BOOK 


“Servicing TV Sync Systems” 


by Jesse Dines 

Valuable time-saving book for Serv- 
ice Technicians. Covers fully the 
theory of operation, circuit function 
and circuit variations of the 18 differ- 
ent types of sync systems used in 
TV receivers. Explains various types 
of sync separator, horizontal and ver- 
tical oscillator, and horizontal AFC 
circuits used in sync systems. Meth- 
ods of analyzing and troubleshooting 
these circuits are supported by actual 
picture tube photos and waveforms 
illustrating types of sync troubles. 
Includes valuable data on oscillator 
coils, transformers and printed elec- 
tronic circuits used in sync systems. 
Has chapter on practical servicing 
hints. This book will definitely help 
the technician to better understand 
and more easily service any type of 
sync system trouble. Written clearly 
and simply for quick and easy under- 
standing. 320 pages; 221 illustra- 
tions, 544 x 84’. Pana Pe 


$985 


SEE THIS MONEY -EARNING BOOK 
AT YOUR ELECTRONIC PARTS 
DISTRIBUTOR OR MAIL COUPON 
TO HOWARD W. SAMS .. 


FREE TRIAL COUPON. 


PRICE 
ONLY 


Howard W. Sams & Co., Inc., Dept. 1-A8 


2201 E. 46th Street 


Indi 


© Send me Jesse Dines’ book “Servicing TV Sync 
Systems” for 10 doys FREE examination. In 10 days 
| will poy for the book, plus small delivery cost, or 
return postpaid. 
We poy delivery — if you remit with this coupon. 


Zone 
(outside U.S.A. priced slightly higher) 


The Mibeinpnee Probe 
(Continued from page 52) 


ones are important to him. The pri- 
mary interest of this article is the 
mechanical casing that will hold the 
chosen circuits and provide the basic 
convenience, without regard to what 
the particular circuits are. Suitable 
circuits have appeared many times in 
manufacturers’ service literature and 
in many magazine articles. 

(Eprror’s Note: For a comprehen- 
sive treatment of probe types and cir- 
cuits, refer to such texts as “How to 
Use Test Probes,’ by Ghirardi € 
Middleton, published by John F. Rider, 
“Probes,” by Zucconi &€ Middleton, 
published by the Gernsback Library, 
or “How to Understand and Use TV 
Test Instruments” published by How- 
ard W. Sams. Other information on 
special types of probes can frequently 
be picked up from service literature 
or from test equipment instruction 
books.) 

In the main, the probe is made of 
various lengths of plastic tubing. Two 
pieces of tubing having a 1 inch diam- 
eter are used. One piece is 6 inches 
| long (the body of the probe, shown to 
the right in Fig. 1 and again as Fig. 
3A); the other piece is 1% inches long. 
This latter length is part of the 
rotating head, shown as the center 
portion of Fig. 1 and shown separately 
in Fig. 3B. 

Two pieces of solid plastic rod having 
% inch diameter are also needed. One 
is also % inch long, used to seal up the 
tail of the probe body. This is shown 
in Fig. 1, to the extreme right, and in 
Fig. 3C. The other length of % inch 
diameter rod is % inch long. It is 
shaped to form the stationary member 
about which the movable probe head 
rotates. Details are shown in Fig. 4A. 
This shaping will be discussed later. 
Another piece that requires some tricky 
shaping is the conical tip, detailed in 
Fig. 4B. It is shaped from a length 
of plastic rod having 1 inch diameter 
and 1% inches long. The length of rod 
in Fig. 3C used to close up the end has 
a hole drilled in it large enough to 
accommodate the coaxial cable that 
will be used. 

The solid piece % inch long, having 
a diameter of % inch, is brought to 
the desired shape (Fig. 4A) as follows: 
first, a hole with a % inch diameter is 
| drilled in one end to a depth of % inch. 
| Through the center of the remaining 

portion, another hole, % inch in diam- 

eter, is drilled. The other end must be 
shaped with a file. It will have a wavy 
or hill-and-dale shape, with the num- 
ber of hills and depressions correspond- 
ing to the number of circuits that will 
be incorporated. Since the author’s 
version used the five circuits noted in 
| Fig. 2, he shaped out five hills and five 
| valleys. These must be smoothly 
| rounded to permit ease of switching 
and the metal contacts are placed in 
| the valleys to go through to the body 
| of the probe. The author used five 


contacts from the channel strips in an 
old TV tuner, but small round-head 
screws would do. 

To make the conical head, the solid 
piece of 1 inch plastic, 1% inches long, 
should be brought to a conical shape 
before any holes are drilled. This is 
best done on a lathe with a chisel. 
Dimensions are given in Fig. 4B. Then 
holes of %, %, and % inch diameters 
are drilled through the center to the 
depths shown. The narrowest hole is 
to accommodate the probe’s contact 
tip, which can be made from an or- 
dinary nail. 

A % inch thick slice of a % inch 
solid plastic rod, with a hole % inch 
in diameter drilled through its center, 
is shown in Fig. 4C. This is used to 
support the spring contact (which may 
be salvaged from a tuner) against the 
contacts in the valleys of the selector 
mechanism, as shown in Fig. 1. As 
shown in Fig. 4C, an extra wedge of 
plastic may be used to hold the contact 
spring firmly in place. 

A hole should also be drilled toward 
the rear of the probe to accommodate 
a common ground connection, possibly 
terminating in an alligator clip. 

Each of the individual probe circuits 
should be tested before final assembly 
of the probe. Assembly should begin 
with the hill-and-dale contact plate 
shown in Fig. 4A, with each of the 
circuits being connected to one of the 
contacts. Then a % inch bolt is in- 
serted through the center of this piece 
in the position shown in Fig. 1. This 
bolt is also passed through the plastic 
disc shown in Fig. 4C. Spring, washer, 
and nut are then added to the bolt. 
Destruction of the last two or three 
threads after the bolt is tightened is 
to prevent future loosening. 

The length of wire from the spring 
contact shown in Fig. 4C to the metallic 
tip of the probe is then soldered se- 
curely to the spring contact, with the 
other end free. 

The section of tubing shown in Fig. 
3B is then slipped over this assembly 
and the center disc is positioned inside 
the tubing and glued in place. Ideally, 
there should be a sufficient wait be- 
tween each gluing operation and the 
next to permit drying. A quick-drying 
glue will help. 

Next, the free end of the contact 
wire is securely soldered to the metal 
contact tip and the plastic cone may be 
glued to the 1% inch section of tubing. 

Work now proceeds in the other di- 
rection: with the circuitry fed into the 
probe body, the contact plate shown in 
Fig. 4A is glued to the main probe tube. 
The piece used to close off the end of 
the probe (Fig. 3C) may be slipped on 
the end of the coaxial cable used to the 
rear of the probe and slid up to position, 
then glued in place. Then, whatever 
type of connector is most suitable to 
the user is affixed to the coaxial cable. 

Although some careful work is neces- 
sary to assemble this probe, the great 
time-saving it enables when it is in use 
more than makes up for the effort. 
Increased use of the scope is the worth- 
while result. 
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Now YOU CAN ORDER 
precise KITS BY MAIL... 


from Your Local Parts Distributor! 


Precise 
Engineered 
QUICK-TEST 
TUBE TESTER 


Only 3 Knobs for 
GM, EM, Short and 
Gas Tests. 


This is the finest 

fast-check tube 

tester and dollar-earning traveling companion 
for a Serviceman .. . or for use in the factory. 
You can plug in 5 tubes of the same type and 
check each one individually by rotating the 
Tube Bank switch. It wanda checks 5 tubes 
in 20 seconds... or 4 seconds per tube. By 
rotating the function-switch, each triode of a 
dual triode is checked individually, each 
diode and the triode of a duo-diode-triode is 
separately tested and not lumped as in other 
testers...and a pentode is tested as a 
ntode—not a diode. Transistors, shorts, gas, 
ife, mutual conductance and emission can 
be tested with this model. Includes a deeply 
etched panel, beautiful Moleskin covered 
wood carrying case and cover. Easy to carry. 


Precise Model 116K $ 79.95 
Precise Model T16W 139.95 


Kit Form............. 
Factory Wired 
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Igiccrea POWER LAB 


For all your electrical needs! 


For the first time in the industry, one instrument 
tokes the place of more than 11 pieces of equip- 
ment. ... Here's whot you get: 


@ A BATTERY ELIMINATOR 
for 6v and 12v radies 
@ A BATTERY CHARGER up te 24 volts 
@ A HIGH CURRENT LINE VOLTAGE VARIAC 
— vp te 10 amperes 
IN AC LINE VOLTAGE METER 
AC LINE AMMETER 
AC LINE WATTMETER 
AC LINE ISOLATION TRANSFORMER 
100w or 300w 
OW VOLTAGE, HIGH CURRENT 
SUPPLY — 24v at 10 amperes 
LINE VOLTAGE VARIABLE SUPPLY 
HIGH CURRENT .MMETER 
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Precise 
Engineered 


5° SCOPE 


UP to 9 me 
FLAT to 5 me 


for color work 


After you've built this 

‘scope, you'll be amazed 
of its versatility. No other ‘scope below a 
$100.00 can meet all of its specifications. De- 
sign features include push-pull vertical and 
horizontal . . . high sensitivity . . . 5CP1 tube 
with post acceleration . . . frequency compen- 
sated stepping attenuators for both vertical 
ond horizontal . . . focus, intensity and astig- 
matism controls . . . and calibration output 
voltage. Vertical amps cre flat through 5mc + 
8 db through 9 mc. Sensitivity is 10 mv/em. 
Horizontel omps within + 6 db through 500 ke, 
hove frequency compenseted stepping attenuvo- 
tor input ond cathode follower to assure linear 
horizontal trace. Hard vocuum sweep en- 
cies with sufficient expansion to see color bursts 
clearly, and a sensitivity approximately 40 
mv/cm, mode this instrument the exceptional 
buy of the year. 


Precise Model 3SIS¥K Kit Form... $ $9.95 
Precise Model 31S51W Factory Wired ..... 109.95 


Precise Model 
711K «KIT FORM... $49.95 
7IIW FACTORY WIRED... 64.95 
713K OKT FORM... — 
7I3W FACTORY WIRED .. 79.95 


You benefit from faster delivery, lower price, postage savings, and the personal local 


service of your nearby ports distributor when you order by mail . 


. if you are close 


enough, drop by and see the top quality parts included in each kit. "Here are 8 of the 
many PRECISE distributors who are ready to serve you. Use the handy coupon fo 


order your PRECISE kit by mail. 


DAVIS ELECTRONICS 
204 Main Street 
Hempstead, New York 
FEDERATED PURCHASER 
11275 Olympic Blvd. 

los Angeles, Calif. 


PE ie Fe 


BOULDER DISTRIBUTING FISTELLS ELECTRONIC 
1840 - 24th Street 
Boulder, Colorado 
VARIETY ELECTRONICS 


Bloomfield Ave. at State St. 
Bloomfield, New Jersey 


SUPPLY CO. 

1001 Bannock Street 
Denver 4, Colorado 
WARREN RADIO 
1002 Adams Street 
Toledo, Ohio 


*& Printed-Circuit 


* Voltage-Regulated 


VTVM 
featuring the 
TILTING METER 
MOVEMENT and 
MAGIC LEAD 
SWITCH 


Here’s another all-new precise-engineered in- 
strument, designed with you in mind... to 
make it easier and convenient as you test. 
Along with the all-new features of voltage 
regulation, printed circuitry and etched front 
panel... you have the exclusive Meter Move- 
ment Tilt, which permits you to turn the meter 
face to your eye level for more gs wl 
ings no matter where on the bench 
the VIVM...plus the MAGIC LEAD. Switch 
that permits you automatically to short and 
open leads for zero or infinite adjust without 
removing the leads from the circuit under test. 
Compare this meter with any other available 
today, and you'll know that precise-engineered 
means engineered to give you your dollars 
wor 
e fenautne Range: Up to 250 mc with Precise 
Model 912 Probe (available at extra cost) 
@ Voltage Range: Up to 30,000 V with Precise 
999 HV Probe (available at extra cost) 
@ Special true zero alignment scale for FM and 
TV discriminators 
@ Burn-out proof Meter Circuit 
@ Complete with test leads and internal battery 
@ RUGGED Oversize 41/2" TILT Meter 
@ Reads p-p and RMS voltages 
RANGES: 
+s 0—1.5—5—15—50—150—500—1500 V. 
: (RMS) 0—1.5—5—15—50-— 150—500—1500 V. 
AC, (P-P) O—4, 14, 40, 140, 1400 V 
OHMS: Rx1x10x100x1000x10, 000 x 100,000 Meg 
from .2 ohms to over | Billion ohms. 
Input Impedance of DC = 11 Megohms 
Tube Complement: 12AU7, 6AL5, Selenium 
Rectifier Transformer Supply 


$34.95 


All- 
NEW 


Precise Model 904K Kit Form.......................... 


| Precise Model 904W Wired Form... $49.95 
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Mutual Conductance 
and Emission 


Here is a tester that 

actually checks a tube 

for its applications, 

not whether it is 

just good or bad, 

On the Model 

111, GM and 

Emission ore 

checked separately. 

It is the first and only device 

that measures 600-mil tubes on 

a meter Sweeps from 0 through the normal test- 
ing range when making measurements, which 
gives an average evaluation for the tube over 
an extended range of operation. Connects test 
voltages to each tube element. Uses a single 
rotory switch to check each element against 
every other element for shorts, whether they're 
het or cold. Measures tube bias directly on a 
meter. Features a no-backlash roll chart. In- 
cludes provisions for testing all prong types. 
Cathode-Ray tubes may also be checked with 
the use of an adaptor. An exceptional instru- 
ment for the shop, one that has won an impar- 
tial independent scientific survey hands down. 


Precise Model 179K Kit Form...................$ 79.95 
Precise Model 111W Factory Wired... 139.95 


Mr. Precise Distributor: 

I would like to order the following Precise kits: 
904K (CD Medel 711K [) Model 111K 
904W C) Model 711W [] Model 111W 

(3151 Kit (CD Model 713K [] Model 116K 

[)3151 Wired [) Model 713W [] Model 116W 


Please send kits COD [J 
Remittance Enclosed, Ship Prepaid [] 


Bill my account [) 


Ask your dealer about New ULTRA-STYLED HI-FI 
AM-FM TUNER and 35-WATT AMPLIFIER 


January, 1958 


Print Name Clearly 


Street Address 


City & State 


This Handsome 
CAR-TRAILER-BOAT 


COMBINATION 
Can Be Yours— FREE! 


— 


ING at each show! 


1. A brand new BMW ISETTA “300”—Eu- 


rope’s car sensation 


2. A brand new 12%’ “Tech” Sailing Dinghy, 


safe, easy-to-handle 


3. A brand new Master Craft boat trailer, solid 


and reliable 


Worth more than $2,000, this complete rig 
can be yours free! Simply drop by the POP- 
ULAR BOATING booth at either the New 
York or Chicago National Boat Shows, fill 
out a ticket and enter the free drawing. 
This stunning car-trailer-boat combination 
will be given away by POPULAR BOAT- 


a 


Drive home from the Boat Show with 
a rig that will add countless hours of 
boating enjoyment to your life. Be 
sure to visit: 


3% POPULAR BOATING Booth C-199 
National Motor Boat Show 
Coliseum 
New York, New York 
January 17-26 

x POPULAR BOATING Booths 314-315 
Chicago National Boat Show 
International Amphitheatre 
Chicago, Illinois 
February 7-16 


ZIFF-DAVIS PUBLISHING COMPANY, 366 Madison Ave., New York {7, WM. Y. 


FREE! 360 pages of the 
Newest in 


ELECTRONICS 


HIGH FIDELITY « RADIO e TV 


ELECTRIC COMPANY 

Write Dept. Rl 
223 W. Madison St. * Chicago 6, Illinois 
4736 W. Century Bivd. * Inglewood, Celif. 
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AMAZING 


WUERTH 
TUBE-SAVER 


NOW 
ONLY 0.99 List 
Eliminates Costly Service Calls 


By absorbing damaging in-rush current so 
destructive to television and Hi-Fi tubes, the 
Tube-saver eliminates 2 out of 3 Service Calls 
by more than tripling the life of all tubes . . . 


PROTECTION 


— WUERTH SURGISTOR — 


Model 101-2—100-300 watts, $1.85 List 


WUERTH SURGISTOR 


A new componeni easily installed by a service- 
man to reduce call-backs by eliminating surge 
current damage to television and Hi-Fi tubes. 


Servicemen can earn $50 to $100 
extra profit per week by installing 
a Surgistor on every service call. 


Wuerth Tube-Saver Corp. 


9125 Livernois Ave., Detroit 4, Mich. 


The complete timer for use across a 117- 
volt a.c. line comprises timing cartridge. 
small rectifier, and series resistor. 


Electro-Chemical 
Elapsed Time 
Indicator 


Subminiature unit shows 
equipment operating time 


as a direct scale reading. 


SUBMINIATURE elapsed time indi- 

cator which operates on the electro- 
plating principle has been introduced 
recently by Bergen Laboratories, 247 
Crooks Ave., Clifton, N. J. It can be 
used for indicating the total number 
of hours during which any electrical 
instrument, appliance, or component 


| has been in operation. The indicator it- 


self, called a “Chronistor,” is a minia- 
ture electro-plating bath, the size of 
a glass cartridge fuse, containing an 
anode, cathode, and electrolyte. When 
a d.c. current of about 1 ma. passes 
through the unit, metal ions are car- 


| ried from anode to cathode, which will 
| then change in length with time. A time 
| scale alongside the anode can then be 
| calibrated directly in hours. Ranges up 
| to 2000 hours are available. 


The srnall current required by the 


| “Chronistor” may be obtained from the 


equipment whose operation is being 


| timed. Or the company has available a 
| “Chronistat,” made up of a “Chronis- 
| tor,” a rectifier, and limiting resistor 
| that may be connected directly across 
| the 117-volt a.c. power line. 0 
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Circuit diagram of the Chronistat timer. 


LOW CURRENT 
RECTIFIER LIMITING 
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your specifications 


a completely encased fm tuner with 3 microvolt sensitivity 
your price: s4.'75° 


Allegretto AN ENGINEERING AND PRODUCTION FEAT 
UNMATCHED IN HIGH FIDELITY HISTORY! 


® Guaranteed 3 Microvolt Sensitivity! 


Allegre 
== ® Double-tuned Armstrong AFC Circuit! 
, =n Tuned RF Stage! Metal Cabinet FREE! 


e 
pee HIGH FIDELITY * Attach to Any Hi-Fi Amp., TV Set, 


fy “Wy “ Phonograph! 
Only $5 Down, Only $5.00 Monthly 


Order No. 36-888-2 Ship. wt. 9'/2 Ibs. 


INTRODUCING THE NEW 1958 REALISTIC FM 


It’s Ready for Delivery NOW! The Tuner that amazed the experts at the Audio Show. .. The Tuner that surpassed 
$80 tuners in blindfold listening tests! Two years in the design and prototype stage, the new REALISTIC FM II 
maintains or improves every function which earned for the previous model such rave reviews as it received in High 
Fidelity, Audio League, The Nation and other national publications. Luxuriously encased in smart, dignified gold, 
maroon and ivory toned metal, it looks and performs in a manner that belies its strikingly modest price tag. 


ALL REALISTIC SPECIFICATIONS GUARANTEED BY CUSTOM ALIGNMENT 


CIRCUITRY: Armstrong, double-tuned limiter and triode mixer, balanced AFC, tuned RF stage, incorporating 6 tubes (2 dual for 8-tube function) ; 
180 kc bandwidth, 3-gang condenser. SENSITIVITY: 3 microvolts for 30 db quieting. CONTROLS: power on-off, tuning 88-108 mc, phono feed-thru 
switch, INPUTS-OUTPUTS: audio output, tape recorder output jack, phono input. ULTRA-COMPACT SIZE: measures just 959” W x 4%” H x 6%” 
D — fits anywhere without building in. Accessories include pilot light, audio output cable. Attach to any amplifier, sound system, console, or TV set. 


REALISTIC aa et ee ES iaonaahnone 


FIRST TRULY PROFESSIONAL 3-SPEED 
TURNTABLE SYSTEM BELOW $190.00! | 2 
| 
| 
' 


COMPLETE SYSTEM INCLUDES: Realistic Hysteresis-Synchronous 
motored 3-speed turntable; Rock Maple Base; 16” Realistic Viscous- 


Damped Tone Arm; Niw GE Say: Diamond and Sapphire Variable 
reluctance Cartridge. Ship. 30 Ibs. Reg. Total Net Price $114.95. 
Order No. R-7903SYS srnPPeD BY EXPRESS ONLY 


60 DAY INTRODUCTORY PRICE 


It’s the newest and the greatest HYSTERESIS Motored 
Turntable Ever! There is no compromise when you use 
a hysteresis-synchronous motor: wow, rumble, wobble 
and flutter disappear. Speed accuracy is guaranteed re- 
gardless of voltage fluctuations! Maintains speed from 
90 to 130 volts — 60 cycles. Wow and flutter content below 
0.2%! Noise level 50 db below avg. recording level. All 
moving surfaces are precision machined, hardened and 
polished to a Micro-finish to assure long life and friction- a a - 

free performance. Guaranteed by Radio Shack to com- REALISTIC HYSTERESIS MARK VII 
pletely satisfy you... or your money back! Speeds: 334%, 

45 and 78 rpm, 13” x 15”, Ship. wt. 16 Ibs. MEETS NARTB-BROADCAST STANDARDS FOR 


REALISTIC HYSTERESIS MARK VII SPEED REGULATION AND “WOW" CONTENT! 
TURNTABLE ALONE 
SEND ORDERS TO: 167 Washington St. 


SBS. SO RADIO SHACK CORPORATION _ Boston 8, Mess. 
Please send FREE 1958 CATALOG 


Order No. R-7903R 


__36-888-2 Enclosed 
___R-7903SYS Enclosed 
___Enclosed 


Rock Maple Bese for Above. —____FOGsR 


& -) Se 
RADIO SHACEHK CORP. 


167 Washington St., Boston 3, Mass. ¢ 230 Crown St., New Haven, Conn. 


Jenuary, 1958 


QUALITY 
CUT QUARTZ 


FOR EVERY SERVICE 


All crystals made from Grade “A” imported 
quartz—ground and etched to exact frequen- 
cies. Unconditionally guaranteed! Supplied 
in: 
FT-243 holders 
Pin spacing 2” pin diameter .093 


DC-34 holders 
Pin spacing %” 
Pin diameter .156 


MC-7 holders 
Pin spacing %” 
Pin diameter .125 


FT-171 holders 
Pin spacing %” 
Banana pins 


MADE TO ORDER CRYSTALS 
1OOTKC to 2500KC: 

01% Tolerance. .$1.75 .005% Tolerance .$2.50 
2501KC to 9000KC: 

01% Tolerance. .$1.50 .005% Tolerance. $2.50 

Specify holder wanted. 


ANY AMATEUR BAND CRYSTAL 
.05% Tolerance 
NOVICE BAND CRYSTALS 
80 meters 3701-3749KC 
40 meters 7152-7198KC 
15 meters 7034-7082KC 
6 METER TECHNICIAN BAND CRYSTALS 


ASK YOUR LOCAL PARTS DISTRIBU- 
TOR FOR TEXAS CRYSTALS... LOOK 
FOR YELLOW & RED DISPLAY BOARD. 


SEALED OVERTONE CRYSTALS supplied in metal 
HC/6U holders—pin sp 486, 050. 
10 to 30 MC .005 tolerance 
30 to 54 MC .005 tolerance 
55 to 75 MC .005 tolerance 
75 to 90 MC .005 tolerance 


STOCK OVERTONE CRYSTALS in FT-243 holders 
$1.00. Frequencies listed in megacycles: 

15.01 16.7 17.15 18.225 
15.11 16.8 17.16 

16.335 16.9 18.025 

16.435 17.0 18.125 


MARINE FREQUENCY CRYSTALS 
All marine frequencies from 2000-3200KC 
.005 tolerance $2.50 
(Supplied in either FT-243, MC-7, or FT-171 
holders.) 


RADIO CONTROL ese 
27.255 MC sealed crystals 


Stock crystals in FT-243 holders from 5675KC to 
8650KC in 25KC steps 50¢ 
FT-241 lattice crystals in all frequencies from 
370KC to 540KC 50¢ 
Matched pairs + 25 cycles $2.50 per pair. 
200KC Crystals...$2.00 S500KC Crystals... 
455KC Crystals. . .$1.00 

1000KC Frequency Standard Crystals 
Dual Socket for FT-243 Crystals 

Ceramic socket HC/6U Crystals 


(Add 5¢ 
WRITE 


$1.00 


crystal for postage and handling.) 
CATALOG AND QUANTITY PRICES. 


Texas Crystals 


: 
t Buy in the U 


Westinghouse TV Circuits 
(Continued from page 55) 


only, the frequency-modulated sound 
if. will appear to be a full-strength, 
continuous-wave signal of high carrier 
amplitude. The negative d.c. voltage 
developed by this signal at the output 
of the detector will thus be high. Since 
this voltage is directly coupled to the 
grid of the AFT amplifier in Fig. 3, the 
latter stage is cut off, permitting its 


| plate voltage to rise. This high d.c. is 
| coupled to the plate of the AFT diode, 


permitting that tube to conduct. The 


| voltage developed at its cathode by this 
| conduction is then applied across the 


reactance circuit (crystal) in the tun- 
er’s oscillator to be used for fine tuning 
in the manner discussed earlier. 

This correction process, however, is 
not permitted to go all the way through 
to complete retuning because other 
things happening in the receiver must 
be taken into account. As the sound 
and video i.f. carriers begin to approach 
their correct frequencies, moving to the 
right in Fig. 2A, the sound if. goes 
down the right side of the response 
curve, reducing in amplitude, but the 
video i.f. moves up the left side, in- 
creasing in amplitude. The latter now 
becomes strong enough to beat with 
the former to produce a 4.5-mc. output. 
At the same time, the average d.c. 
developed at the detector by the de- 
creasing amplitude of the sound i-f. is 
also reducing, as shown in Fig. 2C. 
This voltage change is coupled to the 
grid of the AFT amplifier, which begins 
to conduct. However, the 4.5-mc. beat 
signal, amplified by the video amplifier, 
is then also coupled to the AFT ampli- 
fier (as Fig. 3 indicates, this is quite 
natural since the AFT amplifier is also 
the sound i.f. amplifier). 

While this 45-mc. output is prin- 
cipally intended to be passed on to the 
FM detector, some of it is tapped off 
by the AFT diode, which rectifies it, 
filters it, and then passes it on as a 
d.c. control voltage to complete the 
retuning of the local oscillator. The 
relative strength of this 4.5-mc. beat 
output at different conditions of oscil- 
lator tuning is shown in Fig. 2B. 

The composite response of the AFT 
system, shown as Fig. 2D, is influenced 
by curves A, B, and C, where, super- 
imposed over it, we also have the curve 
showing the correction current applied 
to the fine tuning circuit by the AFT 
diode. The circuit is adjusted so that, 
with the oscillator at the correct fre- 
quency (F'.), the current applied to the 
crystal fine-tuning circuit, or reactance 
circuit, is just enough (J.) to keep the 
system in equilibrium. If the oscillator 
should begin to creep up in frequency 
(F,), then the influence on relative 
amplitude of i.f. signals (curve A), am- 
plitude of the 4.5-me. beat (curve B), 
and amplitude of the developed d.c. 
voltage at the output of the video 
detector can be seen, as well as the 
over-all influence on the AFT system 
(curve D). Correction current in- 


creases, tuning the oscillator down- 
ward. 

If oscillator frequency should tend to 
move downward, say, to F:, correction 
current is reduced, permitting the 
oscillator frequency to rise. 

With the critical function of fine 
tuning thus entrusted to an automatic 
circuit, a great stride is made in the 
direction of simplifying remote opera- 
tion. To keep this operation from be- 
coming an elaborate affair, reliance is 
placed on a pre-set volume control and 
the a.g.c. circuit to take care of sound- 
level and brightness-contrast differ- 
ences. Also contributing to this uni- 
formity from channel to channel is an 
indexing wheel on all remotely con- 
trolled, power-tuned receivers. Adjust- 
ments can be made on this program 
wheel for individual channels to com- 
pensate for differences in_ signal 
strength. 

The “Picture Pilot” has thus been 
simplified to handle only two tasks. 
One is the obvious job of switching 
channels. The other is that of reducing 
sound level by a fixed amount, either 
when the receiver is being turned to 
another channel or, independently, 
when it is merely desired to reduce 
volume. Accordingly, the simplified 
control has a two-position switch. In 
the “select” position, the channel-se- 
lecting mechanism is actuated and 
sound is muted as well. In the “soft 
sound” position, only the sound level 
is reduced. 

The hand-held control, which is 
plugged into the nearest a.c. outlet for 
power, contains a single-stage 3V4 
oscillator. This may be permanently 
adjusted to any one of four operating 
frequencies, to avoid mutual interfer- 
ence in the event that another receiver 
using the same device is nearby. In the 
“select” position, the output from the 
oscillator is an unmodulated (c.w.) 
r.f. signal, which is coupled back into 
the power wiring. In the “soft” posi- 
tion, some of the 60-cycle a.c. from the 
power line is applied to the oscillator, 
and a modulated r.f. signal results. 

A 3-tube carrier-current receiver in 
the cabinet of the TV set picks up 
these signals from the power wiring, 
processes them, and feeds them to two 
relays. 

Adjustment of the relays and the 
circuits in which they are located is 
such that the sound-muting relay is 
more easily triggered than the channel- 
selector relay. When detected, an un- 
modulated r.f. signal will produce a 
higher average d.c. voltage than a 
modulated carrier, since the unmodu- 
lated signal is of constant strength, 
whereas a modulating signal will cor- 
respondingly reduce carrier amplitude 
to conform to its shape. Thus, the 
modulated r.f. signal will activate only 
the more sensitive muting relay, 
whereas the stronger, unmodulated 
signal will activate both relays. 

When tripped, the muting relay 
shunts a fixed resistor across the re- 
ceiver’s volume control. The channel- 
selector relay operates the power 
tuning mechanism at the set. 30+ 
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LORAN APN/4 
OSCILLOSCOPE 


Easily converted for use 
on radio-TV service benc 


Completely Assembled 


Supplied 
with 656” 


5CP1 
SCR-625 MINE DETECTOR 


Locates buried metal objects up to 24” or more. 
Detects by means of tone. Operating wt. 15 Ibs. 
Shpg. wt. 40 Ibs. 29 50 
Complete with batteries bd 
MN26Y BENDIX DIRECTION FINDER 
150-325 Ke; 325-696 Ke; 3.4-7 b 

ee tubes, motor. 


NEW 
Coed like new. incl. tubes and dynamotor. .$18.95 
oe oe oe oe oe oe oe oe oe oe oe ee 4 


i BENDIX DIRECTION FINDER § 


g fer commercial navigation on boats and planes. if 


Complete installation comp 
$16.50 


rises 
ee -C Receiver, used, with 


ubes 

px 26-C With 12 Tubes, BRAND NEW $24.95 Jj 
MN-20-E Rotatable Loop 4.25 

ny Azimuth Control Box 2. 955 
necessary accessories for pn in” stock 
Cw aa ae om o_o on ot 
ASB-5 "SCOPE INDICATOR 
BRAND NEW, including 
all tubes, together with 
S5BP1 ‘Scope Tube. 


~aod AC a gn 
oom Sow” '$15.95 


Receiver 4 band 195-9050 Ke. b+ 9 "$88.50 
Ke and 2300-4200 Ke. Vv 
, commiete 


ALL BRAND NEW 


NAVY “HANDY-TALKY™ faanscuiven 


4 by cw at ~ 
miles. tal controlled a Renegelaar fio. 58 Mc. 

reven. Receiver. Telescopic Antenna. stent alk 
Switch. Overall 1514¢"x2%" diam. 


NEW. our low price. less batteries. - $22.50 


ASB-5 RECEIVER FOR 420 Me BAND! 
Complete Beer ten tubes: 2——955, 

1—6H6, 5—6AC7,  eby 1— 

6B6. OUR LOW PRIC 

T Knob for ASB- . 


LORAN APN-4 
FINE QUALITY 
NAVIGATIONAL EQUIPMENT 


hic es of boat or 
compl 


eve with all tubes 
—s s citer tal. 
TOR B/APN-4, and 
neceIveR. cay APN- 4. BRAND NEW. .only $48.49 


omplete es for gy ML La — 49.50 
Set of Prose, Visor fo Teatcator 
Manual, ALL BRAND NEW 


APN-« ~ mR LORAN Receiver 
SPECIAL <= i>. =" 
-221 


tgomnittarteed) 
REQ. METER 
Special Buy! C 
manual, LIKE NEW 


BC-221 FREQ. METER CASE 


Case - 
preven Hs BB. os. p.m TS-164 Freq. $3.99 


Original 1000 tte Sons wy ts NEW $8.45 
LM FREQUENCY METER 
Crystal calibrated rodyne. 125 Ke 


to “a 000 Ke. W ate toy book. 
he c. With Cal on $49.1 50 


Determine exact ap! 
plane! Indicator and receive 


Indicator, 


2 VOLT BATTERY “PACKAGE” 
1—2V. 20 Amp. Hr. Willard 


art et Electrolyte 
(for 2 cells 
ALL BRAND wewi 
Combination 


95.45 


WILLARD 6-VOLT MIDGET 
STORAGE BATTERY 
38 Amp. Hour. BRAND NEW. 35."x 
1-13/16" x 2%”. Uses Standard Elec- 
Only $2.69 


ARC-5/R28 RECEIVER 
2-meter Superhet, 100 to 156 Mec in 

4 crystal channels. Coanians with 
10 Tubes. 20.45 


100-150 Me Includes 

Tubes. BRAND NEW 

SPECIAL Limited c— tity ARC-5/T23 nh. 

OFFE BRAND NEW, less tubes $7.95 
R! Excellent Used. lees tubes $5.95 


ARC-5 MARINE RECEIVER-TRANSMITTER 


Ne BRAND Sew with Paes... ; 16.95 
[$12.45 


Comm. LS ag ge A > 1-3 
with 4 and 


FAMOUS BC-645 
TRANSMITTER 
RECEIVER 


Makes wonderful mobile rig 
for 420-500 Mc. Easy to 
convert for phone or CW 2- 
way communication. This 
swell rig originally cost 
over $1000—yours for practically a song! You 
get it all, in original factory carton, BRAND NEW. 
complete with 17 tubes, less power supply. Con- 
version Instructions included. +] 50 
. 
has 12-24V 


Shpg. wt. 26 Ibs. 
, $1.95 


PE-101C OYNAMOTOR for BC-645, 
- $2.45 


BRAND 
NEw 


input ae to convert for 6V Bettery 


operation 
UHF ANTENNA ASSEMBLY, for BC- Sat. 
Plugs 


CONVERSION BOOKLET. ” imetouctions for a: a 
most useful surplus rics. . . 


BC-659 TRANSMITTER & RECEIVER 
27 to 38.9 Me F.M. Two preselected channels 
crystal controlled. 5 to 10 watts. Com- 
plete with speaker, tubes. Excellent Used ® 
POWER SUPPLY for above, 117 V 60 Crcins AC. 
Excellent used. . $16.95 


BC-603 FM RECEIVER, 
tuning or continuous tuning 
with speaker, tubes, non re 
Power Supply. Exc 

BC-683 

38.9 Me 


1o-Soaet agg a 
Me. 
v 


$14.95 


RADIO RECEIVER NAVY TYPE RAY-3 


Model AN-PRGN is for 14V DC ition. 
These receivers are supplied complete with built-in 
dynamotor, 11 tubes. Weston output meter on front 
panel, as well as coax antenna and output connec- 


tion, phono jack, on-off switch. 13 95 
WHILE THEY LAST Our Price . 


234-258 MC 
RECEIVER 


AN/ARR-2, BRAND NEW, 
tubes included: 7——-9001, 3-—— 
‘ t=! 2A6 Schematic 
Compiete with 
, our low 


With 28 v. 6A Dynamotor, complete. . . $12.98 
110 VOLT AC ‘powen SUPPLY KIT for above $9.75 


DYNAMIC HANDMIKE, with ““Press-to-talk’’ Switch, 
cord and plug——-BRAND NEW, only $2.95 


RADIO DYNAMOTOR 
DY-25/AXT-2 
Input: 

26.5 V.D.Cc. 

778 v2c. 


§ SCR-274 COMMAND EQUIPMENT 
3 ALL COMPLETE WITH TUBES Exeellent Brand 
T Deseription Used NE 
453 Receiver 190-550 KC.. $i 
*-454 Receiver 3-6 Mc 829 { 
-455 Receiver 6-9 Mc 1 
BC-456 Modulator 
*-450 3-Receiver Control Box. 
>-451 Transmitter Control Box 
‘-696 Xmtr 3-4 Me (like new) 
BC-457 TRANSMITTER—4-5.3 Mc. — $1.88 
with all tubes and crystal. BRAND N 
B8C-458 TRANSMITTER—5.3 to 7 Mc. Sentitene with 
all vonage 4 = crystal. $1.88 
BRAND 
BC-459 Faanseifr Enis. 1 Mc. complete with ali 
tubes and 
BRAND NEW 
ARC-S/T-19 TRANSMITTER—3 to 
NEW complete with all tubes 


6. 
'. 
1. 
4. 
i. 
1. 


sseeee 


: 
8 


110 VOLT AC POWER SUPPLY KIT 


For All 274-N and ARC-5 Receivers 
Can be assembled quickly and easily, on pre- 
drilled chassis. —_ into the rear of any model 
274-N receiver delivers 24 voits 
as well as “B”’ voltage. Complete kit $7 95 
of parts with metal case, instructions. . 
Factory wired, tested, ready to operate $11.50 
SPLINED TUNING KNOB for 274-N and ARC-5 
RECEIVERS. Fits BC-453, BC-454 and 


Suitable for keying tr 
. Has eye og 
Variabie speed motor 
cycles AC. —— with = roy 
lent cond., your cost 


BC1206-C BEACON RECEIVER 
19S to 420 Ke. made by Setchel- 

24-28 volts DC. 38" xe iF. 

Size 4" x 4"x6". Wt 4 

BRAND NEW. . 
Brand New, less tubes. 
USED, with tubes... 5. 


SCR-522 2-METER RIG! 


ome Ry VHF Transmitter-receiver, 100- 
156 Mc. 4 channels. Xtal-controlled. Ampli- 
tude modulated voice. They're going fast! 

Excellent condition, _ 
with 


vecis $33-33 


DYNAMIC HEADPHONES, 600-ohm impedance, with 
large earphone cushions, cord and phone plug. 
BRAND NEW, special $3.95 
HI-LO IMPEDANCE MATCHING TRANSFORMER for 
headphones, 600 ohms to 8000 ohms. With plug 8Tc 
and jack, Instructions included. BRAND NEW. 


Hi-Fi DYNAMIC HEADSET with Cushions 
Freq. Range: 40-14000 CPS. No Distortion. $6.95 
BRAND NEW . 


MICROPHONES | excaient oRano 5 
Used NEW 


Mode! 


Description 
Carbon Hand Mike 
Carbon Throat Mike. . 
Army and Navy Lip Mike . <a 


Low Impedance 


Low io. (featherwt.) ». 


A Cords, with PLSS plug 
and JK26 Jack 
Gaeaea ae aenraaeeae an 


SCHEMATIC DIAGRAMS*.",..°",°<""°7s"* 50¢ 


Please ae 25% a with order—Balance C.O.D. 
SOc ge orders under $5.00. All 


~- Bw) F.o. Sone ws aches use, 
& Radio Supply Co. 
Telephone: CO 7-4605 


51 Vesey St., New York 7, N. Y. 


t DYNAMOTOR VALUES! 
ir Input es ~ pie 1 
g DA-19-A28V 118 400V 400A $4.99 $6.95 


| OM-32A BV LIA 250V 8A 2955.55 
OM-37 —25.5V5.2A 625V .225A 5.55 8.55 


i 

i 

t 5ma0 tv 84A —i73V A175 — 308 
1 OM-53A 28V L 4A —220V 080A 355 — 555 
i + 
, 
i 


14 V DC 


BD-77C DYNAMOTOR, ‘2P°S% i* cupu: 


1000V DC @ .35 A. With Flites Ube — 


RADAR ANTENNA AS-N/AP-3 
18” reflector, complete with 24 
tion indicator and wave guides. BRAND $i 
NEW. Our low price. .....- 2 essences 


$16.95 


V.D.C. mator, posi- 


BC-442 ANTENNA RELAY 


Wonderful Value! Consists of 34 amp 
” RF Ammeter (antenna current in- 
dicator), 0-10 scale. Transmitter-Re- 
ceiver Switching relay, in aluminum 
case with associated compo- 

nents. BRAND NEW 


FL-S FILTER 


January, 1958 


NEW MINIATURIZED TUNER 
The F. W. Sickles Division of General 
Instrument Corporation, Chicopee, 
Mass. has announced the development 
oe ee ee = 


of a new miniaturized tuner which 
offers the advantages of reduced-cost 
u.h.f. sets and greater standardization 
of production. 

The unit is designed to be used in 
either black-and-white or color receiv- 
ers in any size set down to the smallest 
portable. According to the company, 
the tuner eliminates the problem of 
drift in u.h.f. receivers and reduces in- 
terference-causing tuner radiation. 

The new device measures 211,” 
square and 1%” deep and weighs 13 
ounces. It includes compensation for 
temperature rise as the set heats up. 
For full information on the new Model 
204, manufacturers are invited to write 
the company direct. 


TUBE TESTER KIT 
Paco Electronics Co., Inc., a division 
of Precision Apparatus Co., Inc., 70-31 
84th St., Glendale 27, New York has re- 
cently introduced a new tube checker 

in kit form, the Model T-60. 
The new unit is expected to find wide 
application in radio and TV servicing, 
hi-fi custom building and service, elec- 


Paina 


tronic hobbies and amateur radio, 
schools, and industrial plants. 

The checker features a free-point 
lever selector system; an extra-large 5” 
aerylic cased meter; illuminated, high- 
speed, brass-geared three-column roll 
chart; a rugged, ripple-finished steel 
cabinet; and a two-color panel with 


140 


contrasting knobs. It will handle all 
new AM-FM-TV tubes, including 
series-string types. 

Dimensions are 10%” x 15%" x 4%". 
Accessories available include a stand- 
ard picture tube test cable, 110 degree 
picture tube adapter, and a matching, 
hinged removable cover to make the 
instrument portable. Write the com- 
pany for prices. 


TRANSISTOR RADIO KIT 

Superex Electronics Corp., 4-6 Rad- 
ford place, Yonkers, N. Y. has just an- 
nounced a new transistor radio kit, the 
Model TR4-K. 

Featuring four of the latest type 
transistors, a diode, and the company’s 
exclusive flat transistor Loopstick, the 
receiver offers exceptional sensitivity 
and power. 

The kit comes complete with tran- 


sistors, portable case, and all parts in- 
cluding a pre-punched printed circuit 
board and 2%” loudspeaker. Other 
features include a jack for private 
listening, simplified assembly instruc- 
tions, and low battery consumption 
circuitry. 


PC ROTARY SWITCHES 

Knight Electronics Corporation, 210 
S. Desplaines St., Chicago 6, Ill. is now 
offering its recently announced plug-in 
printed circuit rotary switches to the 
trade as individual components for use 
in computers, test instruments, hi-fi 
gear, and any other electronic circuits 
requiring multiple switching. 

Consisting of a standard rotor and 
XXXP phenolic wafers, the new 
switches differ from conventional ro- 
tary units in that they eliminate man- 
ual wiring and soldering of each indi- 
vidual contact terminal. This saving of 
time and labor is achieved by using 
etched foil on the wafers to connect 
the contacts to the terminal prongs on 
the base of each wafer. Since the con- 
tacts are the same as those used on 
conventional switches, they are appli- 
cable in any circuit where rotary 
switching is required. 

The line can be supplied in either 8- 
or 12-position types in single or ganged 


assemblies to meet specific require- 
ments. Write the company direct, giv- 
ing specifications required. 


COLOR BAR GENERATOR 

Simpson Electric Company, 5200-18 
W. Kinzie St., Chicago 44, Ill. is now in 
production on a Page. Se 
new color bar 
generator of the 
type which pro- 
duces a true, 

100% saturated 
NTSC signal. 

Designated as 
the Model 430, t he 
unit will handle 
any color TV re- 
ceiver irrespec- 
tive of age or design, including future 
models. All standard outputs are pro- 
vided, plus G-Y at 90 degrees, which is 
essential to effectively test the new 
color sets. 

An important feature of the new unit 
is a single master control by means of 
which outputs are selected. Each po- 
sition on this control is identified by a 
color picture of the actual pattern 
which would appear on the screen of a 
properly adjusted receiver. 

In addition, the Model 430 has a 
hinged side panel which gives quick ac- 
cess to internal controls for fine adjust- 
ment and maintenance. The side panel 
also allows the instrument to be op- 
erated on either a shelf or bench. 


NEW ERIE “PAC” UNITS 

Erie Resistor Corporation of Erie, 
Pa. has widened the field of application 
for its “PAC” modular system by using 
% and % watt deposited carbon re- 
sistors. 

These pre-assembled components con- 
sist of interconnected capacitors auto- 
matically assembled into a_ unitized 
module for quick, easy installation by 
the set manufacturer. The company 
will supply full details on the new units 
to those writing direct. 


GENERATOR FOR MOBILE WORK 

The Communications and Industrial 
Electronics Division of Motorola Inc., 
4501 W. Augusta Blvd., Chicago 51, IIL, 
has announced the availability of a 


rom gets 
new, moderately priced r.f. signal gen- 
erator which has been especially de- 
signed for servicing land mobile com- 
munications systems. 

Providing complete coverage of all 
land mobile communications bands 
presently used for two-way mobile and 
base station radio operation, the in- 
strument features six individually cali- 
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brated direct-reading scales covering 
the 25-54, 140-175, 400-470, and 890-960 
mc. bands. 

The new signal generator weighs 26 
pounds and measures only 10” x 14”x 
7%”. In portable applications, the face 
of the instrument is protected by a 
sturdy drawn aluminum cover having 
a black wrinkle finish to match the 
rest of the case. 

Further information on the Model 
TU576 will be supplied by Dept. SG of 
the company on request. 


ALL-PURPOSE SIGNAL GENERATOR 

Lafayette Radio, 165-08 Liberty Ave., 
Jamaica 33, N. Y. is now offering a new 
all-purpose signal generator for align- 
ment of TV and FM receivers. 

The Model LSG-50, imported from 
abroad, provides a range of sweep fre- 
quencies of 3 mc. to 260 mc. in two 
bands and marker frequencies of 3 mc. 
to 225 me. in four overlapping bands. 
The linear and shielded electromag- 
netic sweep provides a continuously 


variable sweep width of 12 mc. or more. 
Built-in variable retrace blanking is 
also provided. 


A 45 mc. crystal with accuracy of | 
is supplied with the generator | 


.002% 
and plugs into the front. The crystal 
provides a means of checking generator 


calibration accuracy and also provides | 
a second marker for r.f. or if. align- | 


ment as well as a 45 me. signal 
for alignment of 
channels. 

The instrument is housed in a grey 
wrinkle metal cabinet which measures 
9”x13 "x6" and weighs 20 pounds. A 
convenient carrying handle is also pro- 
vided. Write the company for com- 
plete specifications and price. 

CAPACITOR ANALYZER 

Sprague Products Company, North 
Adams, Mass. has developed a new 
“Tel-Ohmike” capacitor analyzer which 
is being marketed as the Model TO-5. 

Designed for TV service work, the in- 
strument measures capacitance, power 
factor, leakage current, insulation re- 
sistance of capacitors, as well as the 
turns ratio of iron-core transformers. 

Compact and easy to use, the new 
Model TO-5 has many unique features 
designed to facilitate servicing opera- 
tions. It has push-button range selec- 
tion, extended capacitance ranges from 
1 usefd. to 20,000 uzfd., direct meter 
reading of insulation resistance up to 
20,000 megohms, direct leakage cur- 

(Continued on page 163) 
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MONEY-MAKING 


That's what hundreds of Mobile-Radio Engi 
neers call their Lampkin Test Equipment! 


LAMPKIN 105-B MICROMETER 


neorby crystal-controlied 


Mecsures ail 
transmitters 


0.1 to 500 mc. No additional crystals 
or coils needed. Price $220.00 net. 


Wouldn’t you like a guaranteed income in this 
ition-free field? To learn more, ask for 
free booklet, “How To Make Money in Mobile- 


Radio Maintenance.” 


MAIL 
TODAY! 
oon 


LAMPKIN LABORATORIES, INC. 
MFM Div 


mr 


BRADENTON 


ELECTRONICS 
ACCESSORIES 


Model PA-110... List $12.95 


You can now convert your Hi-Fi ampli- 
fier or RADIO-PHONOGRAPH (with con- 
trols) for use with any VARIABLE 
RELUCTANCE CARTRIDGES or TAPE 
RECORDER. 


overall gain 34 db. 
— Cable with Molded-on Pin 
Phono input Jack 
On-Off Switch 
Pilot Lite : 
ly volts 60 cycle AC... 15 


watts 
Handsome Copper and Black Enclosure 


‘ tH Lona ond. fh 


LAMPKIN LABORATORIES, INC. 

MFM Division, Bradenton, Florida 

At no obligation to me, please send 

0 Free booklet ([) Data on Lampkin meters. 


IN SPARE TIME 
AT HOME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Fob Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BU sh 
NESS —part time or full time. COSTS 
MUCH LESS—pay on/y for training—no costly 
“put together kits.” 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free eet 
and full details including EASY PAY- | 


MENT PLAN. NO COST OR OBLIGA. 
TION—NO SALESMAN WILL CALL. (27 * 


B. W. COOKE, JR. °)4 FOUNDED 1899 
i“ 
PRES. ELECTRICAL scHOoOL 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 18-HE Chicage 12, rag 
j COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Iil., Dept, 1#-H5 | 
Send FREE BOOK and details of your Television t 
Home Training offer. 


TE SUPPLY KIT 


PLATE TRANSFORMER 


Primary 110 V. 6O cy. 144 Secondary 
2350-0-2350 V. AC 680 mils Is full wave wv 
using two transformers. Size: 7"x7"x 


‘ — with Seresionn $24.95 


1 of above 2350 V. AC @ 340 MA 142 wave. 
Each $14.95 


FILAMENT peng i 
000 aR pan ena Suite” $3. 95 


OIL CONDENSER SPECIALS 
BRAND NEW 


2™FD 


eee 
RRS 
Bi 4 


RRRRRSS 


siuinszns 
} 3 ¢ccace 


"2 MFD 10,000 
1 MFD 15,000 
1 MFD 25.000 

19 MED 388 AC. 


MED 
0 SS 2.38 
16 mFD- 660 AC. 2. 


$8 & sesessess 


-) 


eeyinr 


SIGMA 5F RELAY 
26,000 chm in dual 6.000 ohm coils. ( Can be 
paralleled) SPDT adjustable silver con Ac- 
justable armature tension. Operates on “$00 
. Ultimate in a sensitive 


Write for quantity prices. 


a mpage 


110V. 60 cyc. .3 pm. 
wheel—Outlet 2” olameter. Suitable for" “$1.35 95 
cooling Transm. tubes, etc. ® 


a 


Claire Telephone Type 11,300 ohm coil $3 95 
DPOT cont. 10 amp 125V. Sens. 4MA .ea. . 
Cutler Hammer Contactor—110V 60 cy. 4 $é. 95 
pole s.t. Norm. open 25 amp contacts . ea. 
4 Sealed ye * Coil 110V AC ac $1 85 
Contacts S Amps e 
<2 Vott DPDT DC Relay 
ach 


Cramer Time Detay Relay, 220V 60 m3 $6 95 
45 sec. adj. 2 pole DT . 
@.€. Plug in Relay S prong 

colt 4 mil. SPDT (Sigma 4F) 
Telephone type relay 12 V. DC @ ewe, 

tripte pole sinate throw. Normaliv open 


ae Relay control, contains 8000 ch ony) 10 
relay, sensitivity 2 mils. 10 for 59.25. ea. 


PANEL METERS 
G.£., WESTINGHOUSE, W.E., SIMPSON, etc. 
O-1 Mil 3.5 KV 


NUNHNNRNRNNA 
44 
° 


Ssessseeseess 
Ch eeiee 


0-30 Amps RF with : 
ext. 


couple 


MISCELLANEOUS SPECIALS 
NON-INDUCTIVE RESISTORS 


6 watt 
HEINEMANN boyy A sreaken 
AMI2MT 110V. 6O « 


“PEAK | 


l[ELECTRONICS COMPANY! 
| 66 W. Broadway, New York 7, N. Y., wo-7-5439 | 


Ham Participation in IGY 
(Continued from page 8) 


With simple receiving equipment 
you can easily determine the starting 
and ending times of satellite transmis- 
sions. These should be established as 
accurately as possible, and the use of 
an auxiliary receiver, tuned to WWV, 
would be highly desirable in arriving 
at this schedule. 

Accurate amplitude readings of sig- 
nal levels would be most useful in in- 
dicating a satellite transmission or 
pass over your meridian of longitude. 
For this purpose, a signal strength 
meter calibrated in microvolts: may be 
rigged to your receiver in lieu of the 
exisiting S-meter. Such a simple proj- 
ect is well within the technical means 
of countless amateurs. Again, these 
readings should be correlated with 
WWYV to fix, precisely, the time of 
maximum signal strength. If you have 
a home tape recorder, your contribu- 
tion can be even more valuable. With 
it, you can freeze, for evaluation by 
scientific groups, the complete record 
of each pass the satellite makes within 
range of your station. Tapes may be 
sent to the Naval Research Labora- 
tory, Washington 25, D. C. If possible, 
WWYV time-signals should be super- 
imposed on the tape. It is anticipated 
that your tapes will be returned to you 
after the information has been ex- 
tracted. 

Other than these essentials, the only 
piece of equipment needed that might 
not already be in the shack is a con- 
verter or receiver that will operate 
on 108 mc. Amateur literature con- 
tains many descriptions of designs that 
may be adapted and there is a great 
deal of latitude here for the experi- 
menter to improvise. Practically any 
two or six meter converter can be 
modified to cover the satellite trans- 
missions. 

For the advanced ham or amateur 
radio club seriously interested in track- 
ing the earth satellite, project ‘“Moon- 
beam” has been set up by the Naval 
Research Laboratory. Requests for 
technical information and consulting 
assistance on equipping, establishing, 
and operating stations in the “Moon- 
beam” volunteer radio network should 
be directed to the Satellite Office, IGY 
Committee of the National Academy of 
Sciences, Washington, D. C. For com- 
plete details on the two amateur track- 
ing systems mentioned above, address 
Mr. Roger L. Easton, Naval Research 
Laboratory, Washington 25, D. C. re- 
garding Minitrack Mark II; or Dr. H. 
L. Richter, Jr., Jet Propulsion Labora- 
tory, California Institute of Technol- 
ogy, Pasadena 3, California regarding 
Microlock. 

The American Radio Relay League, 
national amateur radio organization, 
operating under a contract with the 
U. S. Air Force, has established a pro- 
gram to collect v.h.f. data on a world- 
wide scale. If you experience freak 
operating conditions above 50 mc., you 


have another opportunity to aid in 
furthering knowledge in this part of 
the spectrum. All observations of an 
unusual nature should be reported to 
Mason Southworth, W1VLH, ARRL- 
IGY Project Coordinator, 530 Silas 
Deane Highway, Wethersfield, Con- 
necticut. Amateurs interested in tak- 
ing an active part in this program may 
register now. A monthly bulletin con- 
taining news of the IGY and reports 
of special interest will be sent to par- 
ticipating amateurs. 

Amateurs living in the Southwest 
have an unprecedented opportunity to 
aid in one of the most imaginative 
experiments yet conceived. Operation 
“Smoke-Puff” has as its goal the crea- 
tion of an artificial ionosphere—the 
necessary ingredient for long distance 
communication. Success in this area 
could point the way to the eventual 
control of the one factor that dictates 
when hams, and the commercials too, 
are likely to work DX. Previous work 
has indicated that it is possible to 
create ionized “patches” by releasing 
chemicals from high-altitude rockets 
shot into the upper atmosphere. Future 
experiments will attempt to determine 
how far communication might be ex- 
tended by this means and for what 
length of time. Interested amateurs 
living in Wyoming and states to the 
south, may contact O. G. Villard, 
W6QYT, Radio Propagation Labora- 
tory, Stanford University, Stanford, 
California. 

Any ham tired of working DX or 
pounding brass need look no further 
to find again that grand feeling of 
doing something as new as tomorrow. 
Why not join in the IGY—man’s great- 
est scientific endeavor? 


Satellite Stories 


Since Raptio & TV News is so vitally 
interested in the entire IGY program 
and especially the important part that 
can be played by the radio amateur, we 
are inviting all our ham readers to re- 
port to us on any unusual experiences 
and activities encountered pertaining 
to satellite tracking or other phases of 
the IGY program. We are also inter- 
ested in feature articles on equipment 
that can be used in the program, such 
as a good 108-mc. converter. If you 
have any worthwhile information to 
pass along, let us hear from you. 


Integrated Speaker System 


In our editorial that appeared in the 
December, 1957 issue we promised our 
readers a further report and additional 
information on the Integrand servo- 
speaker system that was first intro- 
duced in our October issue. Unfortu- 
nately we have not as yet heard a 
demonstration of the unit so that we 
cannot report further on it. As was to 
be expected with such a new product 
with its highly specialized design, the 
manufacturer has had some difficulty 
in obtaining suitable parts that would 
match the design of the transistorized 
circuits. We intend to keep our readers 
informed of any further develop- 
ments. ee | a WS. 


RADIO & TV NEWS 


Service & Public Relations 
(Continued from page 61) 


and the consumers’ hope lies in the 
expansion of direct manufacturers’ 
service. 

While the natural tendency is to rise 
up in righteous wrath and “tell the 
editor off’ when articles like that ap- 
pear, such venting of personal dis- 
pleasure does nothing to solve the 
problem of bad public relations. It is 
a big problem that must be studied 
realistically by every set dealer and 
by every service dealer. The way it is 
handled and the extent of the dealer 
cooperation in a program to improve 
public relations will play a vital part 
in shaping the entire future of inde- 
pendents in the electronics distribution 
and service fields. 

Contrary to the Time statement that 
dealers are glad to be “relieved of the 
expensive burden of service,”—a state- 
ment apparently picked up verbatim 
from the dealer-promotion material of 
one large manufacturer—TV-appliance 
retailers have found that sales are 
geared directly to service. They have 
discovered that, when they farm out 
their service work, they cut loose from 
their most important contacts for new 
business. 

Service shops, too, have discovered 
that sales and service are Siamese 
twins. In a recent issue of the “Hoosier 
Test Probe,” service dealers were ad- 
vised that “Strictly service shops are 
becoming a thing of the past. If you 
don’t trade that customer into a new 
piece of goods when he’s ready, some 
smart service dealer will, and walk off 
with your customer. Remember, when 
the old set blows up, you're the first 
man on the scene.” 

It is well known throughout the in- 
dustry that well managed, competently 
staffed, independent service shops can 
provide more economical and efficient 
service than either distributor- or 
manufacturer-controlled service depots. 
However, competent service talent and 
equipment transported to the home for 
on-the-job servicing is expensive, and 
home owners must be educated in the 
realities of maintenance costs in push- 
buttom homes. The virtually fool-proof, 
maintenance-free gadgets visualized in 
the Time piece may be a reality some- 
day, “when and if,” but, until that time, 
home owners had better be prepared 
to pay adequate charges for the serv- 
ice of products produced by profit- 
minded manufacturers competing for 
their favor and business. 

The thousands of set retailers and 
service dealers represent a tremendous, 


latent force. If their public and cus- | 


tomer relations efforts could be welded 
together in a common program, the 
entire sales and service atmosphere 
would improve immeasurably. Until 
such time as a common program is 
developed, each service dealer will have 
to solve the problem of public relations 
on an individual basis in his own 
community. —- 
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BURSTEIN-APPLEBEE CO. Dept. M, 
1012-14 McGee St., Kansas City 6, Mo. 


be | C Send Free 1958 B-A Catalog No. 581. 


1 {LOWEST PRICES ANYWHERE! 


O pcceerarn SET—TG5 with 
Key and Case $58.95. Sputnik 
the II Key w/cover and 4 cord 
and PL55 and adjustable straps, 
special $1.95. Thigh Code Key 
J45 w/3’ CD201 and plug, 
$1.98. Telegraphers Key w/cover 
J48 w/line and PL55, $1.98. 


DYNAMOTORS—DM28 good 
$4.75, DM32 good $1.95, DM34 
good $4.55, DM36 good $4.55, 
DM37 good $58.75, PE101 rood 
$5.95, PE101 Brand New $7.95. 
28V input, 250V/60MA output 
$1.95. Aviation type 377—12 
to 14V input, 425V/.163 AMP— 


Special, Brand New $8.00. 


§ 462 Chestnut Lane Dept. R-1 


All shpts. F.0.B8. whs. Send 25% dep. with all 0. D. 
to prior sale & change of price without notice. 


EAST MEADOW SURPLUS CO. 


CONTROL BOX——WE HAVE 3+ OF THEM 


Government cost in excess of $200 each. Our catalog #1100, 
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lays, Motor Relays, 
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HEADSET—H63U Headset w 


y / Boom 
HS33_Lo -~ $3.95; 
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Ts9 —$4.95 
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| HI-Fl AM-FM TUNER KIT 
Advanced 7 tube circuit 
amplifier. Push-pull | plus Rectifier for full 
beam power output, | sensitivity and selectiv- 
built-in pre-amp. 5 posi- | ity. Distortion less than 
tion selector switch, 3 § 1%. Sensitivity is 5 - 
position record equaliza- | for 30 db quieting on 
tion, LP, RIAA, Eur. Re- | FM, 25 uv AM. Armstrong 
sponse ¥2 db. ‘20- 20,000 § FM Circuit with limiter, 
cps. Output 10 watts at | Foster-Seeley Discrimi- 
less than 2% IM. Low | nator. 20-20,000 cps re- 
noise level and harmonic * sponse. Full AFC control 
distortion. — no drift. Easy assem- 


Every kit complete | bly. 


with 28 page fully illus- ade Tax 

trated instruction Fa I me FREE ‘atalog 
manual. Cov- — 
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HI-Fi AMP. KIT 
Complete 6 tube-10 watt 
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Save $6.50 on newly revised 
RADIO ENGINEERING LIBRARY 


At your fingertips in one convenient source—facts, 
standords, practices, data for the whole field of radio 
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jor fields of application. 


OVER 4000 PAGES OF PRACTICAL MATERIAL! 
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tables give information quick- 
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Transistor Modulator 
(Continued from page 43) 


flat, and smooth. The transistors are 
insulated from the chassis by 0.002- 
inch mica spacers, which will be found 
in the mounting hardware kit fur- 
nished with the transistors. A drop of 
Silicone oil or a small amount of 
silicone grease (such as Amphenol 
53-307) should be placed on both sides 
of the mica insulators for better heat 
transfer to the chassis. Use great care 
in handling the mica insulators during 
assembly as they break very easily. 
Assemble the transistors to the chassis, 
using shoulder washers on the under- 
neath side of the chassis to center 
the transistors in their mounting holes. 
Tighten the mounting nuts to about 
ten inch-pounds of torque, then place 
solder lugs on the mounting studs. A 
second nut on each stud completes the 
assembly. Before connecting any tran- 
sistor leads, make an ohmmeter check 
for shorts between all terminals and 
ground. When wiring, remember that 
the collector terminal is the solder lug 
attached to the mounting stud. The 
base lead is green, and the emitter 
lead yellow. The leads may be sol- 
dered directly into the circuit, using 
normal soldering procedures. 

After the wiring is completed, 
double-check the transistor stage for 
wiring errors before applying power, 
paying particular attention to the base 
and bias circuits, since shorts or opens 
here may damage the transistors. 
Also, before connecting the modulator 
to the power source, be sure that the 
load is connected and the battery 
polarity is correct. Performance may 
be checked on the bench by discon- 
necting the secondary circuit of the 
modulation transformer from the high- 
voltage supply and connecting a test 
load consisting of two 2500-ohm, 20- 
watt resistors in series across the 
secondary. Do not at any time operate 
the modulator without a load con- 
nected to its output. Temporarily 
break the primary center-tap lead of 
the modulation transformer and insert 
a 0-5 ampere meter between center- 
tap and ground, with its negative ter- 
minal grounded. Remove the 12AU7 
tube from its socket and apply 12 volts 
d.c. from a storage battery to the 
modulator. The ammeter, which reads 
total collector current, should indicate 
between 0.10 and 0.25 ampere idling 
current. If there is no reading, or a 
high reading, turn off the power im- 
mediately and recheck the circuit for 
wiring errors or defective components. 
If the current is only slightly outside 
the limits given, and you are certain 
your ammeter is accurate, correct it 
by changing the value of R:, reducing 
it to increase the current and vice 
versa. The exact setting is not critical 
in this application. After the collector 
current has been set, plug in the 12ZAU7 
tube and speak into the microphone. 
The collector current should rise to 2 
amperes or more on sustained voice 


peaks. If an audio oscillator and oscil- 
loscope are available, apply a 400-cps 
sine-wave test signal through a ca- 
pacitor to the microphone jack and 
observe the waveform between either 
collector and ground. Normal opera- 
tion is indicated by a clean sine wave 
which increases in amplitude as the 
input is increased, finally clipping on 
both peaks at about the same time. 
The peak-to-peak amplitude of the sig- 
nal at the point of clipping should be 
slightly less than twice the battery 
voltage, and the collector current 
should be between 3 and 4 amperes. 
While testing, avoid touching the 2500- 
ohm load resistors, since a peak volt- 
age of over 500 volts will exist across 
them. While bench testing the mod- 
ulator, it is well to operate it into the 
dummy load for several minutes at 
full power, while checking the temper- 
ature of the transistor cases at fre- 
quent intervals. When operated at 
normal room temperature from a 12- 
volt source, the transistors should not 
become too hot to touch with the 
bare hand. 

After completion, the modulator 
should be installed temporarily in the 
ear and the transmitter loaded to 
rated plate input. Make a check of 
modulation percentage, using the 
method of measurement best suited to 
the equipment on hand. Reduce the 
gain if necessary by increasing the 
value of R; or omit it entirely if 
maximum gain is required for the 
operation of a low-output microphone. 
Once set correctly, the gain of the 
circuit should remain constant over 
long periods of time. 

If a vibrator pack is to be used as 
a power supply for the r.f. portion of 
the transmitter, another capacitor, C:, 
should be added as shown in the 
schematic. Its purpose is to decrease 
the rate of change of the d.c. current 
in the secondary of the modulation 
transformer when the _ push-to-talk 
switch is released, thereby reducing 
inductive voltage spikes which might 
exceed the maximum voltage ratings 
of the transistors. It may be omitted 
if a dynamotor power supply is used. 

At the last moment, the authors 
have obtained and tested samples of a 
newly announced Stancor modulation 
transformer, designated as type TA-17. 
Developed especially for use in this 
circuit, the Stancor transformer has 
an 8-ohm center-tapped primary wind- 
ing and secondary taps to match either 
an 807, 1625, or 6146 r.f. amplifier 
tube. —0- 


Output waveform at 30.6-watt power level. 
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(Continued from page 28) 


LEARN BASIC 
ELECTRICITY first! 


’ BRAND NEW! 


No matter what kind of radio, elec- 
communications or electrical 


The appointment of ROLLAND V. ROBI- 
SON as product manager, semiconduc- 
tor sales, for Sylvania Electric Products 
Inc. has been announced . . . EDWARD 
ALPERT has been advanced to the posi- 
tion of communications field sales ad- 
ministrator and JOSEPH J. SEDIK to 
the post of communications product 
planning manager for Raytheon Manu- 
facturing Company’s commercial equip- 
ment division . . . DONALD HAMILTON, 
JR. has been named president of The 
Audograph Company . . . The appoint- 
ment of ALVARO D. BIAGI as executive 
engineer at Federal Telecommunication 
Laboratories has been announced .. . 


tronic 
work you plan to do, this is the most 


ROBERT BURNS has been appointed sales 
manager of the catalogued products di- 
vision of Chicago Standard Transformer 


Corp. . . . SEYMOUR WINUK has been | 


promoted to the post of assistant sales 
manager for selenium rectifiers, semi- 
conductor division, Radio Receptor 
Co. . . . JOSEPH L, HELLER, sales man- 
ager of Todd Products Co. Inc. and its 
affiliate Todd-Tran Corp., announced 
his resignation as a director and officer 
. . . ROBERT J. HIGGINS has been ap- 
pointed to the newly created position 
of advertising supervisor, high-fidelity 


phonograph and radio, Sylvania Elec- | 


tric Products Inc. . . . Allen B. Du Mont 
Laboratories, Inc. has appointed ROB- 
ERT E. RUTHERFORD SR. and KENNETH 


F. HOAGLAND staff assistant to the | 


vice-president, tube operations, and di- 
rector of engineering, respectively .. . 


DR. G. H. BROWN has been named chief | 
engineer, industrial electronic products, | 


RCA ... Atlas Precision Products Co., 


division of Prudential Industries, Inc., | 


has appointed JERRY CUMMINS general 
sales manager... LEON 
joined Stromberg-Carlson as sales man- 
ager of high-fidelity components .. . 


ROBERT J. REIGEL has been elected | 
vice-president in charge of sales of | 


Adorn Plastic Specialists, Inc. Kee 
JOHN ANDERSON has been elected vice- 
president of National Electronic Plas- 
tics, Inc. .. . MARVIN KULLBACK has 
joined CGS Laboratories as a project 
manager in the engineering depart- 
ment... DR. RAYMOND L. GARMAN 
has been elected to the office of vice- 
president, engineering and research, 
General Precision Equipment Corp. . . . 
Announcement has been made of the 
appointment of DON WERTER as pur- 


chasing agent for Clary Corporation | 


.. . ERNEST L. HALL has been named 
staff assistant to Benjamin Abrams, 
president of Emerson Radio and Phono- 
graph Corp. . . . JOSEPH W. LEWIS has 
been appointed an assistant to the 
president of Beckman Instruments, Inc. 
. . . E. L. BRAGDON has been named to 
the newly created position of trade 
news editor, Radio Corporation of 
America ... M.T.E. GOLDUP of Mullard 
Ltd. has been elected president of the 
British Institution of Electrical Engi- 
neers for 1958. He is a specialist in 
tube design. —30- 
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important training of all 
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4 Your Key to Success 


Only $6%° 


for the complete training . . . 
NO LESSONS TO WAIT FOR 


Includes BASIC 
ELECTRONICS ... 
both general and industrial . . . 


even covers transistors and 
their uses. 


Brings you the complete 
“KNOW-HOW” of: 
Circuits & Currents; Con- 
trols; Magnetism & Electro- 
magnetism; Capacitance; 
Inductance; Resistance; 
Phase Relations; Genera- 
tors; Motors; Transformers; 
Rectifiers; Wiring Iliumina- 
tion; Instruments and Meas- 


| urements; Electronic Tubes; 


Amplifiers; Oscillators; 
Transistors; Industrial Elec- 
tronics and Automation; X- 
Rays; Power Factor; Servos 
» +. and dozens of 
other subjects. 


in Radio-Electronics 


Every piece of electrical equipment from giant 
industrial units to TV sets; from guided missile con- 
trols to hi-fi systems and all the rest are based on the 

same fundamental electrical principles. 

That’s why we say: Learn your Basic Electricity first 
. . . learn it thoroughly . . . then everything else comes 
10 times as easy! 

You'll read advanced technical literature with new 
understanding. You'll have a firm grasp of ALL elec- 
trical electronic matters that will amaze you. And you'll 
be far better fitted for interesting, good-paying jobs along 
almost any electrical line. 


PRACTICAL TRAINING that puts you ahead! 
This new 396-page BASIC ELECTRICITY Manual by 
Rufus Turner brings you the kind of intensely practical, 
diversified training that can pay off in a dozen different ways! 
From basic currents and circuits to electromagnetism .. . 
from polyphase systems to "phone fundamentals . . . from 
ammeters to oscilloscopes . . . right down the line to tran- 
sistors, tubes, sound reproduction, industrial applications and 

even telemetering, BASIC ELECTRICITY covers the field. 


PRACTICAL TRAINING that shows you how! 

300 pictures and charts make things doubly clear. 

You get practical examples of such things as reactance, 
phase relations, impedance . . . even power factor. 

You see how and why to make measurements by various 
methods. You learn about all instruments in common use. 

“Set up” diagrams teach you to extend meter ranges or to 
measure temperature, speed, strain, thickness, etc. Essential 
elements such as motors, generators, batteries, polyphase, etc.. 
often neglected by ordinary electronic books are fully covered. 
Complicated controls are explained . . . with no need for 
advanced mathematics to understand them. 

BASIC ELECTRICITY is “must” training for beginners— 
and is equally ideal as a “brush up” course for experienced 
technicians. Send coupon today. You be the judge! 


396 PAGES OF BASIC ELECTRICAL-ELECTRONIC “KNOW-HOW”! 


Dept. RN-18, Rinehart & Co., Inc. 
232 Madison Ave., New York 16, N. Y. 


Send Turner’s 396-page BASIC ELECTRICITY for 10-day FREE EX- 


AMINATION. 
postage) promptly in full payment. 
and owe nothing. (Seve! Send $6.50 with order and we pay postage. 
10-day return privilege with money refunded.) 


Free 
Examination 


Send coupon 


today 


you $6.50 (plus 
within 10 days 
Same 


If book is satisfactory, I will then send 
If not, I will return boo 


City, Zone, State 
OUTSIDE U.S.A.—Price $7.00 cash with order, Money back if you return . 


book within 10 days. 


F YOU will read the introduction to 

my record column, you will know 
that a stereo disc is on the way. Well, 
friends, no sooner did the news of the 
stereo disc come out than the prophets 
of doom were busy. “Stereo on tape is 
dead,” they cried... “the tape machine 
boys have had it,” and other similar 
junk. They figured that the stereo disc 
would most likely retail for the old 
LP price of $5.95 and tape simply 
would not be able to compete. During 
the show I talked to most of the tape 
machine manufacturers and the stereo 
tape producers. For people who were 
supposed to be going out of business 
they had a most cheerful mien. As far 
as I could determine, almost without 
exception the tape people feel that the 
stereo disc will help, not hinder and 
that it will stimulate stereo on tape. 
Most felt that co-existence was cer- 
tainly possible and probable. After all, 
one party said to me, tape is still in- 
herently the best medium for stereo 
and there will always be people who 
want their stereo in the specialty class. 

If any real threat should arise, the 
tape people won’t be caught napping. 
In the works are new oxide formula- 
tions that will enable today’s frequency 
response at 7% to be reproduced at as 
little as 1% ips. This would obviously 
bring stereo tape costs down. Also in 
prospect is the idea of dual-track 
stereo, in other words, a total of four 
stacked heads, two per each half of 
tape. This would double playing time 
of stereo tapes and also result in lower 
prices. It is claimed that the smaller 
gap areas of these heads will be able 
to maintain as good a signal-to-noise 
ratio as presently exists. Of course, in 
any final showdown, tape always holds 
the ultimate trump in that they can al- 
ways go to true three-channel stereo, 
something the disc cannot! 

Unless otherwise noted all tapes re- 
viewed herein are stacked stereo re- 
corded at 7.5 ips on 7” reels according 
to NARTB standards. 


SCHUBERT 

SYMPHONY #8 
Philharmonic Symphony Orchestra of 
London conducted by Artur Rodzinski. 
Sonotape SWB8024. Price $11.95. 

This tape arrived in one of Sono- 
tape’s handsome new packages which 
are much easier on the eye than the 
previous containers. The second per- 
formance of the “Unfinished” to appear 
on stereo tape, this has the virtue of 
Rodzinski’s deft, sympathetic conduct- 
ing and exemplary sound. This is re- 
corded less close-up than most Sono- 
tapes and, with the use of a moderately 
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“live” hall, gives a fairly broad acoustic 
perspective. Detail is somewhat sub- 
limated to the achievement of what 
you might call a “25th row” effect .. . 
a musical spaciousness that is quite 
natural. Probably won't appeal to all 
tastes and for those who want a more 
massive, more detailed sound, we urge 
a listen to the Munch/Victor tape. 

Stereo effects here were excellent, 
with good instrumental separation, and 
good directionality including that 
which emanated. from the “ghosted”’ 
middle channel. Add wide dynamics 
and a reasonable signal-to-noise ratio 
as plus virtues of this fine tape. 


MOZART 
CONCERTO FOR CLARINET AND 
ORCHESTRA 
Benny Goodman, clarinetist. Boston 
Symphony Orchestra conducted by 
Charles Munch. Victor DCS39. Price 
$12.95. 

Every once in a while the “King of 
Swing,” Mr. Benny Goodman, invades 
the classical field and the results are 
invariably interesting and most often 
musical. Here Benny crosses swords 
with Mozart and while he cannot hon- 
estly be compared to a Reginald Kell, 
for instance, neither is there much in 
his playing of this concerto to criticize. 
His technique is very assured and his 
tone clean-lined throughout the score. 
In short, a good performance lacking 
somewhat in warmth but wholly honest 
in presentation. 

Of course there is the matter of 
stereo to reckon with and the sound 
produced by Benny and the Boston 
Boys is really gorgeous. Very full, 
highly detailed recording, with excel- 
lent projection of all orchestral ele- 
ments. Acoustics here are spacious, but 
not to the full extent of the Boston 
Symphony hall, in keeping with the 
“smaller-boned,” classical nature of the 
score. The Boston string sound is 
smooth and clean whether it be first 
violins or celli. Benny’s clarinet is 
heard quite bright, perhaps over- 
shading the orchestral support a mite. 
Benny plays just left of center and, 
happily in this tape, there is little of 
the “speaker jumping” that is the bane 
of so many concerto recordings. All- 
in-all a very live-sounding tape with 
wide dynamics and low hiss level. 


CARPENTER 
oc eer IN A PERAMBULA- 


R 
Eastman-Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MDS5-2. Price $12.95. 
This tape, in terms of totality of 
stereo effect, is quite the most out- 


standing yet issued. This is a rare and 
happy combination of the right kind 
of music, performed by an orchestra 
and conductor most sensitively attuned 
to the demands of the music, in a hall 
where the acoustic perspective is so 
perfect for the music as to seem almost 
contrived, and recorded with such mir- 
rored faithfulness as to give the term 
“high fidelity” new meaning. 

The music itself is turn-of-the-cen- 
tury “modern,” by American John 
Alden Carpenter . . . meaning that it 
isn't self-consciously full of atonalities 
and dissonances and is really very easy 
to assimilate. At-any rate it is thor- 
oughly delightful and entertaining. 

Howard Hanson and the Eastman- 
Rochester Symphony seem to be as en- 
tranced by the score as this writer and 
their performance embodies a _ true 
virtuosity. From the moment you first 
hear this recording, you instinctively 
sense that you are going to have an ex- 
citing musical experience. The piece 
opens with woodwind and celli very 
obviously emanating from the right 
channel and with some “ghost” center- 
fill as well. A moment later the first 
violins steal sweetly onto the scene 
from the left and thus begins a work 
where the stereo interplay between the 
various choirs and instruments is about 
as pronounced as you can find. Yes, 
directionality is most evident here but 
at the same time the score is such that 
with the hall reverb, there is a sense 
of superb sonic proportion, a sort of 
lovely-sounding blend. 

This concert-hall “bloom” is en- 
hanced by the sharp instrumental de- 
tail and the very big and forward 
projection of the sound. The tonal 
pallette here is tremendously varied, 
from the soft, pastel colorings of the 
woodwind, to the brazen brilliance of 
the brass, the strings both sharp-hued 
and soft, the dark and weighty accents 
of the percussion. Yes, here is stereo 
the way it should be with all its 
vaunted spaciousness and its ability to 
convey the very soul of musical 
meaning. 

Frequency and dynamic range on 
this tape were extremely wide. I might 
add in this connection that the low- 
frequency response of many stereo 
tapes is quite poor, probably due to a 
combination of poor recording tech- 
nique to begin with and poor dubbing. 
The really low stuff, big bass drum 
for example, just doesn’t have the 
proper sock to it. Not so in this tape 
where in the “policeman” section there 
is a bass drum of awesome sonic pro- 
portions. 
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GUIDE 


AUTRONIC-EYE 


TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU! 


Courses for experienced service 


technicians provide iatest repair 


information—enablie you to do the 


job faster and more efficiently. 


Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That’s why so many quali- 
fied auto technicians attend these Guide training courses 
at no cost other than transportation and living expenses. 


Jumbo-size operational panel of Guide's Avtronic- 
The Guide Lamp diploma, awarded only to those who » penrat edn Pae eee oe Sete, Bere 
successfully complete the course, is proof that you're 
equipped to give more and better service to more 
people—and that means business. 


If you're an auto radio service dealer, come yourself, or 
send your technicians. There’s one of 30 GM Training 
Centers near you. Apply through your local United 
Motors Service Division Distributor or write 


GUIDE LAMP DIVISION © GENERAL MOTORS CORP. © ANDERSON, INDIANA 


—— ' BLINKY MEANS 
Thirty modern GM Training Centers offer ; 23 ae BUSINESS! 
newest equipment and letes! service tech- . 

niques. There's one nearby ne moftter 

where yeu live. 
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Mischa Elman 


C makes his home recordings on j 


That's not the reason 
why you should use 


- oO 
irish 
ferro-sheen 
recording 


Lape 


” s 
irish 
ferro-sheen 
recording 


Lape 


It’s the best-engineered tape 
in the world... 


.--gives you better highs... better lows... 
better sound all around! Saves your tape 
recorder, too— because the irish FERRO- 
SHEEN process results in smoother tape 
...tape that can’t sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 


Available wherever quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 


Export: Morhan Exporting ors New York,N. Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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If you are one who has yet to be 
convinced of stereo’s merits, listen to 
this tape over a reasonably good sys- 
tem and, brother, you should get the 
message .. . loud and clear! 


TCHAIKOVSKY 

FRANCESCA DA RIMINI 
Boston Symphony Orchestra conducted 
by Charles Munch. Victor DCS51. Price 
$12.95. 

Munch has always had a way with 
this flamboyant music and to hear him 
and the Boston Symphony in this 
stereo version, literally “full cry,” 
proves that he still enjoys the exercise. 
Surprisingly few hi-fi fans are aware 
of this score which is one of Tchaikov- 
sky’s most bing, bam, and purple 
passion epistles. If this is a frenetic 
experience on a monaural disc, the fury 
of the stereo version leaves one speech- 
less. In the finale, the hysterical ulula- 
tions of brass, woodwind, string, and 
percussion as the lovers descend into 
the Inferno is a nerve-shattering thing 
and has to be heard to be believed! 

This is big music and it’s played by a 
big orchestra, in a big hall. As you 
might expect, such massive sounds are 
particularly effective in the stereo 
medium. Good direction throughout, 
with fine center-fill . . . very forceful 
projection of the sound into the huge 
acoustic liveness. Close-up recording 
gave excellent detail and afforded tre- 
mendous orchestral impact. Wide dy- 
namics and good signal-to-noise ratio 
were notable features of this tape. If 
you enjoy Tchaikovsky’s “Romeo and 
Juliet” and “1812 Overture,” this is 
your dish of tea! 


IBERT 

ESCALES (PORTS OF CALL) 
Boston Symphony Orchestra conducted 
by Charles Munch. Victor ACS-57. Price 


$6.95. 
Another work with which Munch 


has enjoyed considerable success, 
Ibert’s lovely “Ports of Call.” This is 
surely the other side of the coin from 
the “Francesca” described above! This 
is obviously programmatic music tell- 
ing of the composer’s visits to various 
Mediterranean ports. Each port is de- 
picted in music suitable to its char- 
acter, thus we have a very sensuous, 
dreamy sort for Palermo, a busy quasi- 
oriental clatter for Tunis, and the fiery 
dance of Valencia. Good stereo record- 
ing here, with fine directionality, crisp 
instrumental definition, and a “live- 
ness” afforded by the superb Boston 
acoustics. Wide dynamics, especially 
in the finale. Recommended to those 
who like a touch of the exotic in their 
music. 


MUSIC FOR HI-FI BUGS 
Pete Rugolo and his Orchestra. Mercury 
MDS3-1. Price $12.95. 

Here is a tape in the pop vein, this 
time Mercury style. Pete Rugolo is 
of course the formidable talent who 
was responsible for the fabulous ar- 
rangements of the old Stan Kenton 
band. He is holding down both ar- 
ranger and conductor spots, on this 
tape and you can hear the weird and 


wonderful things he has done with such 
old favorites as “Once in a While,” 
“These Foolish Things,” “Snowfall,” 
and others. 

By far the most unique is his treat- 
ment of the title song, “For Hi-Fi 
Bugs.” Blasting out of your right hand 
speaker you will hear the doggondest 
battery of baritone and bass saxes ever, 
playing in a very low register with 
power so tremendous, they’re almost 
palpable! Then come massed sharp 
staccato trumpets and away we go! 
Brass and percussion on this tape are 
shattering. The whole was recorded 
via the new multi-mike, three-channel 
stereo setup being used by some firms 
to give exaggerated liveness. Here, 
however, the projection in this close-up 
recordings is fabulous. The orchestra 
is literally sitting at the end of your 
listening room, albeit almost blowing 
you out of it! You will also find a 
tricked up directionality on this tape, 
but if you will accept it as part of what 
really is a new musical medium, you 
can do nought but enjoy this tape. 

-—- 


STEREO TAPE "CONCERTS" 


HE Stereophonic Sound League Inc., 

Steinway Hall, 113 W. 57th Street, New 
York City has announced the inaugura- 
tion of a stereo tape demonstration serv- 
ice whereby the general public may 
audition a variety of recorded tapes from 
all manufacturers. 

The concert demonstration room, Suite 
1007, is specifically designed in size and 
decor to create the exact atmosphere of 
the living room. The music played is 
reviewed by the League’s editor and 
guests’ questions and comments are in- 
vited. 

In connection with the demonstration 
service, interested persons are invited to 
enroll as members of the League without 
charge. The following gifts and benefits 
accrue to members: Free dustproof tape 
storage albums for every two tapes 
purchased; a complete tape catalogue 
four times a year; a subscription to 
the monthly house organ, “The Inside 
Track,” wherein the new tapes are re- 
viewed; and up to $50.00 worth of tapes 
with the purchase of a tape recorder or 
stereophonic player. 

Demonstrations are held daily from 
12 noon to 2 p.m._and in the evenings 
by appointment. 

Stereophonic enthusiasts in the New 
York area are invited to contact the 
League for further information. -3)- 


AR OPEN HOUSE 


COUSTIC RESEARCH, INC., maker of 
the AR-1 and AR-2 speaker systems, 
will hold open house at its factory from 
Monday, January 20th through Wednes- 
day, January 22nd. 

Visitors to the plant at 24 Thorndike 
St., Cambridge 41, Mass. will be weleome 
and tours through the plant conducted 
at 11 a.m. and 2 and 4 p.m. 

Laboratory, university, and other 
groups are welcome to visit the plant at 
any time providing arrangements are 
made, in writing, prior to the trip. 

This “open house” is primarily for 
individuals and others interested in 
seeing speaker systems made and tested. 
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Now—See How to Save Hundreds of Dollars, 
» Get More Fun Out of High Fidelity! 


cation HI-FI GUIDE 
AND YEARBOOK 


Latest Ideas for Buying, Improving, Using Hi-Fi 
Systems & Components x Ways to Make 
Monaural & Stereo Tapes +x Best Records x 
Rolloff, Turnover Settings xx FM Stations & 
Listings x: “Do-it-Yourself” Techniques +x New 
Inventions & Improvements in Speakers, Amps, 
Preamps, Tuners, Crossovers, Tape, Stereo, 
Controls, Turntables, Heads + FREE Strobe 
Test Disc x Where to get Free Hi-Fi Litera- 
ture + 164 Pages x Hundreds of Pictures! 


Actually 3 Books in 1 
1. IMPROVING YOUR HI-FI. How to use tone 


controls. How crossovers work. Ways to boost speaker performance. 

Why you need loudness controls, how to add them. How to add extra 

speakers to your rig. How to add a spotlight with presence control . . . tricks of 

accenting a vocalist or soloist by accenting the middle sound frequencies. Effects of 

variable damping in amplifiers. How to check your phono’s pickup and keep it 
working at peak efficiency. Ways to check a stylus. 


2. TAPE TECHNIQUES. How to get the most out of tape. How to keep 
tape in top shape. How to tape programs directly off the air . . . step-by-step instruc- 
tions and pictures. Expert hints and shortcuts on making good tape recordings. 
How to check a tape recording head to ascertain alignment. Complete guide to 
tape splicing for interesting effects. 

3. GETTING INTO STEREO. What stereo is. Latest advances. What the 
different stereo systems are. What stereo equipment is available. How to add 
stereo to your present rig. Merits and drawback of different systems. What they 
cost. Tricks of the trade. 


A RICH SOURCE OF PRACTICAL INFORMATION 


Many thousanids of hi-fi fans knew a good thing 
when they saw the first edition of the Hi-Fi 
Guide and Yearbook. Newsstands were cleaned 
out in a matter of days and the book became 
a collector’s item. 

The new 1958 Edition of the Hi-Fi Guide and 
Yearbook will go on sale soon. It contains com- 
pletely new material on every facet of high 
fidelity . . . from an advance report on 16-24 rpm 
(“The Fourth Speed’’), to guidance on adding 
stereophonic sound to your present set-up. 

This new Hi-Fi Guide and Yearbook will 
return many times the $1 you pay for it... 


COMING SOON-Reserve Your Copy Today at Your 


by showing how to shop wisely for equipment, 
how to save on repairs, which records are best, 
and money-saving techniques and ideas available 
nowhere else. 

It will be a continually entertaining companion 
. +» providing you with fascinating, useful lore, 
showing you how to get more pleasure out of 
hi-fi, helping you explore the different worlds of 
high fidelity and music. 

Reserve your copy today. This new edition 
will sell fast! A word to your newsdealer now 
will assure you of your copy of this handsome, 
practical book. 


Newsstand ~« Only $1 
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By BERT WHYTE 


Y GOSH, it’s January already! Yessir, an- 

other new year and a year which will 
probably be one of the most significant in 
the hi-fi era. The publishing business being 
what it is, this is the earliest time available 
to report on the recent New York Hi-Fi 
Show. Or perhaps it should have been called 
the stereo show, for stereo was everywhere. 
There were new stereo tape transports, pack- 
aged stero amplifiers, stereo preamps, stereo 
tuners, etc., etc. The crowds were huge .. . 
too huge in fact for the overtaxed facilities 
of the Trade Show Building. Many prospec- 
tive hi-fi-ites were observed looking aghast 
at the milling throng and muttering to them- 
selves, “‘t’aint worth it.” 

The Institute of High Fidelity Manufac- 
turers has a king-sized problem on its hands 
trying to figure out where it can hold this 
annual show, to cope with the crowds, and 
yet provide adequate demonstration facilities. 
The huge New York Coliseum would be fine 
except that there is no compartmentation or 
individual sound control facilities. 

Like many shows, the matters of real mo- 
ment went on behind the scenes. In this 
case, stereo was being shown everywhere .. . 
stereo on tape, that is . . . but unbeknown to 
the public, stereophonic sound on disc was 
being demonstrated to the select few. The 
Westrex Corp. a subsidiary of Western Elec- 
tric used the concurrent sessions of the AES 
Convention at the New Yorker Hotel to in- 
troduce its version of the stereo disc, and at 
the downtown offices of London Records, 
their stereo disc entry was being shown by 
invitation only. Thus, as I have predicted for 
some months in this column, stereo discs of 
the monogroove variety are finally on the 
scene. Did they work? The answer is a great 
big resounding “yowsah”! The Westrex sys- 
tem uses an adaptation of the vertical/lateral 
system its parent company tried so hard to 
perfect way back in the early ’30’s. Essen- 
tially, the stereo cutterhead drives a stylus 
connected in a unique fashion to two moving 
coils, so that a cut is. made with groove walls 
at a 45 degree angle to the perpendicular. 
Each of the groove walls carries a “sum and 
difference” vertical and lateral modulation. 
On playback, a single stylus picks up the 
modulations from both sides of the grooves 
and, depending on the set-up, translates the 
information into a stereo signal, or a balanced 
compatible monaural signal. 

Let me elucidate a little further. In a 
straight vertical/lateral system, a person using 
an ordinary conventional 1 mil pickup car- 
tridge, magnetic or otherwise, would get 
from the stereo disc only the lateral modula- 
tion. Therefore he would be getting just the 
left channel and would be “off axis” or un- 
balanced. In the Westrex system both ver- 
tical and lateral information is picked up 
and the monaural user thus has a balanced 
signal. The London system was a straight 


vertical/lateral system, but varied from the 
recent Sugden version in that a magnetic 
cartridge was used as a pickup rather than a 
crystal or ceramic. In the London system, 
the pickup is said to be “compatible” in that 
it will play the special stereo discs and play 
regular monaural! discs as well. The London 
people claimed a cross modulation figure of 
better than minus 30 db, which is more than 
adequate for stereo usage and a hearing 
seemed to support this figure. The stylus on 
the pickup is of the half mil variety and 
stylus pressure is on the order of 2 to 3 
grams. Record wear is evidently a factor in 
both systems as low stylus pressure was em- 
phasized. 

Which system sounded better? Under the 
conditions which they were shown, which was 
a long way from ideal, the London system 
had the edge. It had definitely a cleaner, 
more musical sound probably in large part 
due to the excellent demo material London 
had available. The stereo effects were excel- 
lent and I can tell you that London stereo 
when it comes, in whatever form, will be a 
very potent, top-notch product in keeping 
with its reputation on monaural discs. In all 
fairness to Westrex, its demo was held in 
the very large ball room of the New Yorker, 
a room with abominable acoustics. The 
demonstration was convincing and it showed 
that the stereo effect was working very nice- 
ly. Unfortunately, there was noise and dis- 
tortion on the discs, occasioned by the nec- 
essity of high levels necessary to cover such 
a huge room. And not being a record com- 
pany, their demo material was not the equal 
of the London discs. 

The significant thing, of course, is that both 
systems worked. And for once, the record 
industry is determined to establish a stand- 
ard of stereo recording, rather than precipi- 
tate a situation analagous to the “speed war” 
in the early days of LP. The attitude of all 
parties is most commendable. London Rec- 
ords says, “We have a workable stereo disc 

. use it if you like . . . but we are in the 
record business and whatever system of stereo 
disc is adopted, we will make our stereo 
records to conform.” Incidentally, London 
spokesmen revealed to me that they have 
well over 400 stereo masters “in the can,” as 
they have been recording everything in stereo 
for some years. 

As of this writing, the Westrex cutter has 
been purchased by Victor, Columbia, Capitol, 
and Decca. This does not necessarily mean 
adoption of the system, since the Westrex 
cutter is a versatile instrument which can 
cut either its own “45-45” stereo or straight 
vertical/lateral stereo. It does mean that 
these companies are cutting both types ex- 


The opinions expressed in this column are 
those of the reviewer and do not ly re- 
flect the views or opinions of the editors or the 
publishers of this magazine. 
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perimentally with their own material and the 
evaluation of this will determine which sys- 
tem, (or other possible systems) will become 
the industry standard for stereo discs. 

What does all this mean to the record con- 
sumer? The consensus is that stereo discs of 
the monogroove variety will probably be 
available within a year’s time. The most edu- 
cated guesses on the cost of a stereo disc 
pickup lie somewhere between 45 and 60 dol- 
lars. One thing is fairly certain and carries its 
own warning . . . because the stereo pickup 
will have to be very compliant vertically, it 
will of course emphasize rumble which is a 
vertical noise component. Therefore turn- 
tables for stereo use will have to be quite 
free from rumble and people using changers 
will probably have a major headache with 
this probelm. 

Another stereo development not shown to 
the public was the arrival of multiplex FM 
stereo. As you probably know, multiplexing 
is a method of super-imposing or “piggyback- 
ing” a subcarrier FM signal on top of a prime 
FM signal. In stereo usage, the prime signal 
would carry the left channel and the subcar- 
rier would furnish the right channel. The 
problem up to now has been that a monau- 
ral listener is “off axis” and gets an unbal- 
anced “left-channel only” signal. Actually 
all AM-FM stereo broadcasts are unbal- 
anced in the ear of the monaural listener and 
presumably the FCC just “looks the other 
way” as a gesture toward progress. Another 
problem of AM-FM< stereo has been the de- 
graded quality of the AM channel, with its 
noises and restricted frequency range. Nat- 
urally a double FM signal obviates the qual- 
ity problems, but until the disclosure of the 
Crosby multiplex stereo system during the 
Show, the compatibility factor for the mon- 
aural listener was the drawback. 

In the paper presented by Murray Crosby, 
inventor of the system, a method was de- 
scribed in which the monaural listener re- 
ceived a balanced “left-right” signal, and the 
stereo listener the necessary separated chan- 
nels. 
multiplex was ready for commercial exploi- 
tation and Mr. Crosby announced to the con- 
vention that New York FM station WBAI 
had purchased the system and it was expected 
to be in operation by March of next year. 
Adapter units for picking up the multiplex 
signal are expected to be on the market by 
that time. 


With this obstacle removed, the stereo | 


Whew ! This stereo business is fascinating in 


its fast moving developments and one could 
yak on and on about it! But space just won’t 
permit, so I'll clam up. 


BEETHOVEN 

SYMPHONY #9 (CHORALE) 
Frances Yeend, soprano; Martha Lip- 
ton, mezzo; David Lloyd, tenor; Mack 
Harrel, baritone, with The Westminster 
Choir. New York Philharmonic Orches- 
tra conducted by Bruno Walter. Colum- 
bia ML5200. RIAA curve. Price $3.98. 

This is an extraordinary recording in many 
ways. As a whole the recording is quite a 
few years old. But the first three movements 
are older than the choral finale which was 
recorded separately some years later! Now 


the entire recording has been remastered and | 


the engineers have managed to get it all on a 
single LP and Columbia has made it a monu- 
mental bargain by pricing it at $3.98! Son- 
ically it is still not equal to the best of today, 


but the quality is more than acceptable and | 
with the superb performance of Bruno Wal- | 


ter it is a highly desirable item. Those music 
lovers who have cherished their old LP’s of 
this performance will find that $3.98 is a 
small price to pay for the greatly improved 
sound quality. Getting the 9th all on one 
LP involved a slight diminution of dynamics, 
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BEST BUY IN HI-FI 


NEW PG SERIES 
HIGH FIDELITY AMPLIFIERS 


20PG 20 Watt High Fidelity Amplifier 
A deluxe amplifier with new styling and exceptional performance . . . the best buy 
in the medium priced field. The new 20PG has greater flexibility of controls, new 
advanced circuitry and the highest quality components. Features: Feedback throughout, 
separate turnover and roll-off record compensators, new loudness control, wide range 
bass and treble controls, rumble and scratch filters and six inputs including tape 
head. The 20PG is designed for the audiophile who wants ail the features and flexibility 
of the finest amplifiers built and knows that 20 watts is all the power he can utilize in 
his home. 
SPECIFICATIONS 


Frequency response: + 0.5 DB. 20 to 30,000 CPS. at 1 watt. 


Power response: = 1. Te. 20 to 20,000 CPS. at 20 watts. 
Distortion: 1% harmonic and 2% intermodulation at 20 watts. 
Feedback: 70 DB. plus th hout; 15 DB. around output transformer. 
Outputs: 4, 8 and 16 ohms plus high impedance for tape recorder. 
Sensitivity: Aux.; tuner; tape amp. channels—.4 volts. Phono channel—.008 volts at 20 watt 
output. 
and Meise: 75 DB. below = a oon on high level inputs. 


Hum 

Tubes: 3-12AX7, 2-6L6GB and 5 

Cabinet: In charcoal gray with brushed brass contro! plate. 
13”°W x 5°H x 9°D. Weight 21 Ibs. 

Net Price 


15P68 15 Watt High Fidelity Amplifier. The aii new deluxe 15PG8 has less power but the same 
advanced circuitry, the pel quality components and greater flexibility of controls. Features 
feedback throughout, record compensators, new loudness control, wide range bass and treble 
controls, rumble and scratch filters, and six inputs including tape head. Frequency Response: 
+ 0.5 DB. 20 to 20,000 CPS. Distortion: 2% harmonic and 3% intermodulation at 15 watts. 
In charcoal gray and brass. 

69.50 


10PG8 10 Watt Fidelity Amplifier. Here is new styling with a full set of controls providing 
exceptional flexibility in a moderately priced amplifier. The simple efficient flat compact de- 
sign features modern feedback circuitry, record compensator, loudness control, wide range 
bass and treble controls, rumble and scratch filters, and five inputs, including one for tape 
head. Frequency Response: + 1 DB. 20 to 20,000 CPS. Distortion: 2% harmonic and 3% inter- 
modulation at 10 watts at 1,000 CPS. 


Met Price® .cccccccccccesccccccesccsccccces ObS Ce bcidienvesseccwtéside coeseocendune 


Ask your High Fidelity Dealer to demonstrate the 
New PG Series or write for complete details and 
where to buy. 


ame . 
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Pome eS. 9:8: OF Fe SY “So simple .. . it’s like magic”. 
Grommes Div. of Precision Electronics, Inc. @ : ats to = 
Dept. R-1 9101 King Street, Franklin Pork, WW. @ [ha exclusive at 
DD Send details on “Little Genie” kits. . & apse —<——N 
(C0 Send Free Hi-Fi Equipment Brochure. e 
Name ad 
Street _ ©  @ COLOR-GUIDE 

° Write for details before 
a sidiecncitnieenscteettiniggaiie Zone ........ ae « you build another kit! 


Exciting News for Kit Builders! 


Little Genie KITS 


IT TRACKS AT ONE GRAM! 
ITS FREQUENCY RESPONSE IS 
20 TO 20,000 CPS (+2db)! 


ONLY WITH THE STUDIO DYNETIC 


e Record and needle wear are drastically 
reduced! 

e Youcan completely avoid record scratches! 

e You never have to level your turntable! 

e You don’t have to worry about groove- 
jumping! 
You can get superb fidelity, even from 
warped records! 


You get the excellent response, low distortion 
and high compliance of dynamic cartridge 
construction, plus high output, minimum 
hum pick-up and the elimination of tone arm 
resonance and needle talk. There are also 
the additional benefits of the elimination of 
the pickup of low frequency rumble and 
motor noise. This superb unit sells for $79.50 
net. Your hi-fi dealer will be happy to ar- 
range a demonstration. 


VWirite to Sales Department for 
reprints of informative, 
published articles. 
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IN ELECTRONICS SINCE 1925 


SHURE BROTHERS, INC., 210 HARTREY AVENUE, EVANSTON, ILL. 


but with the aid of modern variable groove 
cutting the sonic integrity of the recording 
is well maintained. 


BRAHMS 

SYMPHONY #2 IN D MAJOR 
Berlin Philharmonic Orchestra con- | 
ducted by Karl Bohm. Decca DL9933. 
RIAA curve. Price $3.98. 

Before you say “who needs a seventeenth | 
recording of the Brahms 2nd,” and pass this 
by ... pause a little and take a listen for | 
this has much to offer. For one thing Bohm 
remembers what many other conductors seem 
to forget . . . this is the quiet Brahms, the 
amiable Brahms, and thus this symphony 
hardly needs the tension and the drive so 
many conductors impose on it. Bohm essays 
a leisurely tempo in the opening movement 
and hardly varies throughout the rest of the 
score. He lets the work carry on seemingly 
under its own impetus, yet underneath there 
is a firm hand ... he is never sloven of de- 


tail, realizing its importance in this score. 

Above all he manages to elicit from the 
Berliners, playing of great warmth and rich 
expression. Couple this gemutlichkeit ap- 
proach to the score with a lushly sonorous 
“big hall” type of recording and you have a 
Brahms 2nd symphony of uncommon merit. 
The Deutsche Grammophon engineers, past 
masters of acoustic perspective, have afforded 
a recording with just the right balance be- 
tween the various orchestral choirs, the 
proper leaven of instrumental detail and the 
whole richly caparisoned in just the right 
amount of reverb. 


GRIEG 

HOLBERG SUITE 
MOZART 

LES PETITS RIENS :( Ballet) 
Stuttgart Chamber Orchestra conducted 
by Karl Munchinger. London LL1685. 
RIAA curve. Price $3.98. 

Here is a treat for lovers of the string 
orchestra, a rarely heard ballet of Mozart 
and Grieg’s fresh and charming “Holberg 
Suite.” Both are highly listenable and the 
prelude to the “Holberg Suite’”’ has a melodic 
phrase in it that is exquisitely beautiful. 
Munchinger revels in this type of repertoire 
and his performances show his obvious rel- 
ish. The orchestra displays its superbly 
smooth, well-balanced string tone and the 
London engineers have afforded a recording 
that excels in clean crisp, definition and yet 
with an acoustic liveness that limns the 
strings with great “presence.” 


DUKAS 
THE SORCERER’S APPRENTICE 
LISZT 


LES PRELUDES 
STRAUSS 

DANCE OF THE SEVEN VEILS 

(SALOME) _ 
WEINBERGER 

SCHWANDA POLKA AND FUGUE 
New York Philharmonic conducted by 
Dimitri Mitropoulos. Columbia ML5198. 
Price $3.98. 

A real mixed bag this, with one thing in 
common ... they are all display pieces for 
conductor Mitropoulos. This is the sort of 
repertoire he can sink his teeth in, and if you 
have ever seen the athletic Mitropoulos in 
action you know what I mean! There is 
nothing definitive here . . . but one can truly 
say that Mitropoulos never fails to hold your 
interest. 

The “Sorcerer” is quite good, the most 
straightforward of the group . . . his “Sa- 
lome’s Dance” is taken at breakneck speed, 
surely fast enough to exhaust Salome herself! 
“Les Preludes” is grandiose, with very force- 
ful dynamic expression . . . and Schwanda 
stomps out his Polka with typical Mitro- 


poulos-ian vigor. 
152 


ony $18.75 


ust -A-Yott 
PA of 3 VARIABLE 


TRANSFORMER 


The highly efficient new Adjust-A-Volt 
PA-3 is a modern, deluxe variable auto- 
transformer designed for servicemen, 
model shops, laboratories or other ap- 
plications where variable A.C. voltage is 


| needed. Max. load rating 0.4 KVA. 


Max. output current 3.0 A. Delivery 
from stock of your jobber. 


STANDARD 
ELECTRICAL PRODUCTS ) 


2240 £ 


graduates. 
Finance a... — Plan. Also Part 
i Payment " 

Time Employinent help for students. Training tn 
Refrigeration and Electric App can be 

Clip coupon for Big Free Illus- 
FREE BOOK trated Book. No obligation and 
No Salesman Will Call. Act NOW. 


Send FREE BOOK and full details on: 
LEVISION-RADIO 
ECTRICITY-ELECTRONICS 


RADIO & TY NEWS 


The recorded sound throughout was excel- 
lent with especially sonorous brass, clean 
string tone. Recorded quite close-up but with 
judicious reverb to smooth things out. Level 
of sound on the disc is very high for a classi- 
cal recording. A little more bass definition 
would have been helpful. A good value for 
the money and a fine record for hi-fi neo- 
phytes. 

THE ORCHESTRA 
Symphony Orchestra conducted by Leo- 
pold Stokowski. Capitol SAL8385. RIAA 
curve. Price 

I have listened to this recording at least 
three times in its entirety and some of the 
sections must have been heard at least six 
times. Why such extended listening? Frank- 
ly, I wanted to be very sure of my ground 
before I spoke. I most catefully checked my 
equipment, changed pickups and speakers 
several times just for a possibly different 
appraisal. Even though this is Stokowski’s 
first recording under the Capitol label and 
would ordinarily demand close listening, I 
would not have gone so far unless I felt 
something was amiss. Other critics have 
waxed lyrical about the quality of this 
recording. While I will admit there are 
some remarkable sections in this record, in 
much of it I was not just disappointed .. . 
I was astonished that Dr. Stokowski ap- 
proved of it. 

Way back in the dark ages of stereo, in 
1951-52, I had the pleasure of meeting Dr. 
Stokowski and I recorded him in stereo with 
several orchestras in a variety of works. I 
know what an expert ear he has for tonal 
balance, how meticulously the orchestra was 
set-up to achieve the proper balance. And 
of course, I realized that his knowledge and 
ability had come from long years of experi- 
ence and experiment. His passion for bal- 
ance and especially the pains he took to 
achieve the proper bass sonorities can be 
heard in his old 78 rpm recordings with the 
Philadelphia Orchestra . . . recordings that 
are remarkable even today. 

Knowing this, I can’t fathom what has 
happened in certain sections of this record- 
ing. My criticism is that where there should 
be a huge, full, rich, orchestral sound it is 
texturally very thin. Tonal balance seems 
to favor middles and highs at the expense of 
really low bass sonorities. The really inex- 
plicable thing is that this seems to happen 
most with Stokowski specialties . . . works 
with which he has been long associated. Oc- 
casionally some piece will sound all right 
. . . it is very variable and only tends to 
cloud the issue further. To give specific ex- 
amples found on this disc . . . Barber's “Ada- 
gio for Strings,” simply beautiful, very full 
lush string tone, plenty of dark sonority in 
celli and contrabassi. Faberman’s “Evolu- 
tion,” in the percussion section is a terrific 
feast of transients, recorded with exceptional 
clarity and dynamics. Tympani and bass 
drum here have plenty of “sock.” Then we 
come to Vaughn Williams scherzo from his 
8th symphony ... very small-boned ... 
thin . . . then the “Perischetti March” .. . 
again very thin, no body, no real drive, not 
the robustious work that it is. Finally the 
full orchestra in Mussorgsky’s “Pictures at an 
Exhibition.” Some very fine sound here, but 
. .. no huge sonority, no great brazen brass 
sounds, no soul-satisfying thud of really low 
percussion. 

In still another new Stokowski/Capitol 
recording, the Maestro performs his famous 
transcription of the Bach “Tocatta and 
Fugue.” This one really shocked me. It 
seemed all middle and high strings, the con- 
trabassi which in the old Philadelphia record- 
ings made such a magnificent full-bodied, 
richly resonant swell of sound, were greatly 
subdued, a pallid shadow of the remembered 
substance. On some numbers in the same 
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Garrard models change. Garrard ideals do not. Meaningful new features are 
added. Time-proven features are carefully retained. Gadgets, for the sake of 
gadgetry, are sternly rejected. The all-important fact to remember is that thirty- 
five years of experience in designing, testing, and building fine record players, 
guide us in offering you the present Garrard models. 


Model RC98 «spree super 
Continous + or — variabie 
control on all speeds. $67.50 
Model TPA/10 rranscatrtion tome ane | 
—Protessionai performance 
pewel-hihe construction 
There's a Garrard for 
every bigh fidelity system 


odeoceno 


mit for 
Dudget systems $32.50 


121 

. n~. Medel RC121 aspceo tp mtneR 
a Fine ae ~~~, 
y= compactness. 34250 


For Information Write: GARRARD SALES CORPORATION, Dept. GA-48, PORT WASHINGTON, N. Y. 


The Original, Dependable 


QUALITY + ECONOMY = WNO-NOISE TUNER-TONIC 
With Perma-Film yo 


[ 
ma BEWARE OF | CONTROL 
' IMITATIONS! ! AND 
@ Cleans, lubricates, restores al! | CONTACT 
tuners, including sentee type l RESTORER 
e Won't change or affect capaci- With Perma Film 
| 
l 
| 


ties, inductance or resistance 
« Won't harm insulations or pre- @ Cleans 
@ Lubricates 


cious metals nor attack plastics 
@ Eliminates all noise, oxidation 
e Use for TV, radio and FM * Protects 
@ Non-toxic, non-inflammable j NOT A CARBON Bottle. ) Won = 59 


and dirt indefinitely 
e@ insures trouble-free performance TET SOLUTION Service: Servi ce 


6 oz. Aerosol $ 25 
Can, Net to Also avaitabte a... 8 oz. bottles and quart cans 


Servicemen .. ur Nearest Distributor 


ELECTRONIC CHEMICAL CORP. 613 COMMUNIPAW AVENUE 


POWERING 
4 OUT OF 5 


of the world’s 
greatest amplifiers 


Amperex. 


GCA7/EL34 


HIGH-POWER OUTPUT PENTODE 


High-fidelity authorities are not in agreement 
as to which is ‘best’ among the handful of 
genuinely great power amplifier designs 
available today. But one thing they know for 
sure—at least 4 out of 5 of the contenders 
have 6CA7/EL34's in the output stage. 

No other comparabie tube combines to 

the same degree the 6CA7's exceptional 
linearity, high power dissipation and low 
Grive-voltage requirements. It is a true 
pentode design, with a separate suppressor 
grid that controls the space charge, resulting 
in greater linearity on reactive speaker loads 
than is possible with competitive beam-power 
tetrodes. A single pair of 6CA7’s in push-pull 
has been successfully used in power amplifiers 
delivering up to 100 watts undistorted output. 


OTHER Ammperex TUBES FOR 
HIGH-FIDELITY AUDIO APPLICATIONS: 


EL84/6BQ5 9-pin power pentode; 17 W PP 
EF86/6267 Low-noise high-u pentode 
ECC81/12AT? low-noise medium-pu dual triode 
ECC82/12AU7 low-noise low-u dual triede 
ECC83/12AX7 Low-noise high-u dual triode 
6Z34 Cathode-type rectifier; 250 ma. 
EZ80/6V4 9-pin rectifier; cathode; 90 ma. 
EZB1/6CA4 9-pin rectifier; cathode; 150 ma. 


At All Leading Electronic 
Parts Distributors 


Amperex 
ELECTRONIC CORP. 


recording, the sound was excellent. What’s 
the answer? I profess I just don’t know. 
Maybe the Maestro has changed his ideas of 
balance in the last few years, but I doubt it. 
I do know I have checked everything care- 
fully at my end. I know that what I de- 
scribed to you I heard and other ears of 
known merit concur with me on this matter. 
An unusual review, I know. . . . I felt I had 
to take issue with those critics who praised 
this recording unreservedly and mentioned 
nothing of that which disturbed me deeply. 
I'd be interested in hearing anyone’s ideas on 
this problem. 


HIFI A LA ESPANOLA 
Eastman-Rochester Pops Orchestra con- 
ducted by Fred Fennell. Mercury MG- 
50144. RIAA curve. Price $3.98. 

The ubiquitous Freddie Fennell is at the 
helm of his “Pops” orchestra once again and 
this time he is on a “south of the border” 
kick. This disc is a collection of numbers of 
Latin derivation and includes such well- 
known items as the “Ritual Fire Danse,” 
“Malaguena,” “‘Goyescas Intermezzo,” “Ja- 
maican Rhumba,” “The Bullfighter’s Pray- 
er,” and others. .Now let it be known that 
this is no hackneyed warmover of these 
works. Fennell is too original and too good 
a craftsman to espouse such treatment. Each 
work was carefully arranged or modified for 
maximum orchestral color. Each gets the full 
symphonic treatment and the results are 
phenomenal. The “Goyescas Intermezzo,” 
for instance, is played with searing intensity 
and the climactic moments are heartbreak- 
ingly beautiful. The ‘“Malaguena” begins 
with the most simple plucking of a guitar and 
before it is finished it is a blazing swirling 
riot of orchestral color. 

The dynamics on this disc are really fantas- 
tic, almost frightening through a big speaker 
system. In a number called “Batuque,” the 
dynamic range probably approaches 50 db. 
Needless to say with these works of Latin 
persuasion there is brass aplenty and a great- 
ly enhanced percussion battery. Hi-fi fans 
can have the demonstration ball of ‘+e year 
with this one! There are myriads of hard 
sharp high percussives and low percussion in 
profusion including a bass drum with an 
awesome whump recorded at very high level 
on this disc. 

Fennell takes the complexities of these 
works as easily as he drives his MG. He 
elicits from his orchestra playing that is not 
only almost metronomically precise, but 
playing full of heart and great high spirits. I 
think one of the reasons for Fred Fennell’s 
success is the enthusiasm he is able to impart 
to the musicians in his orchestra. It is easily 
apparent that these musicians aren’t just sit- 
ting down to a recording session at so much 
per, union scale . . . one listen and you know 
these men are enjoying themselves. Don’t 
miss this one! a 


DISC SIZE STANDARDS 


IAA has prepared a new set of dimen- 

sional standards for phonograph rec- 

ords which supplements the electronic 
standards promulgated in 1954. 

Such dimensions as outside and cen- 
ter hole diameters, thickness of playing 
and label surfaces, and recording groove 
contour are included in the new stand- 
ards covering 33% and 45 rpm dises. 

Dimensions are also recommended 
for such reproducing equipment as the 
pickup stylus: ideal tip radius, angle of 
stylus, _ pressure applied to dise sur- 
— in playing. 

© Ria numbering 54 members, 
ieeaies 80 per-cent of the total record 
industry sales volume. 3 


, 1958.) Send for free Catalog 116. 


ARROW SALES, INC. 
Box 3007-RN No. Hollywood, Calif. 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST DI MANY ADDITIONS! 


soll for 
chart explain: AM 
ature. DO IT TODAY! ” 


BOX 1220 
BEVERLY HILLS, CAL. 


a TERRIFIC BARGAIN in a 


SOLA CONSTANT- 
VOLTAGE 
TRANSFORMER 
Ends fluctuating line 
voltage! 


Big Discount Off... 


the factory price at a i-input 2,000 VA wnit! And 
peel ven. Air Forces 2,000 vA over- 


4a you choose, 
step-down. And siash $97.50 “on the © 
Brana new in A gg wood box. 


M. R. COMPANY 
Beverly Hills, Calif. 


AN OPEN LETTER 


» THE CONGRESS 


IS U. S. POLICY 
GIVING RUSSIA 
THE UNIVERSE? 


Yes!, says Gill Robb Wilson, famed 
aviation authority and editor and 
publisher of Fryinc magazine. Be- 
cause we have allowed the Russians 
to obtain a lead in the conquest of 
space, we are in grave danger. 

Don’t miss Wilson’s “OPEN LET- 
TER TO THE CONGRESS” in the 
January issue of FLyinc. 


ON SALE EVERYWHERE NOW! 


RADIO & TY NEWS 


Color TV Programs 
on Tape 


New RCA system for color broadcasting 
ready for market by the end of 1958. 


HE use of magnetic tape as a practical method of tele- 
casting color programs was demonstrated recently by the 


Radio Corp. of America. The recorded programs can be | 
re-broadcast the instant they are taped, without any | 
processing required. The demonstration consisted of a | 


program of video tape recordings of a recent network color 


show, transmitted by closed circuit from RCA’s Camden, | 


N. J. broadcast engineering studio to an audience in New 
York. It was produced by an engineering prototype of a 
color video recorder which RCA plans to start making com- 
mercially by the end of 1958. Meanwhile, construction of 
several additional prototypes is under way. The tape re- 
corder, which records the sound signals along with the color 
signals, will permit broadcasters to store color programs for 
use any time they desire. In the system demonstrated, an 
hour-long program can be stored on, and played back from, 
a 12%-inch reel of 2-inch tape. 

The tape speed used is 15 ips, which is the speed employed 
in standard sound tape recording systems. In order to re- 
cord the high video frequencies required, a special head 
mechanism consisting of four separate heads is used. These 


are placed at an equal distance from one another on the | 


perimeter of a narrow disc or wheel placed at right angles 
to the tape. As the disc rotates, the four heads pass, one 
after the other, across the two-inch width of the tape, as 
the tape itself moves past. The resultant magnetic tracks 
then extend from one edge of the tape to the other, rather 
like the arrangement of rungs in a ladder. The TV signals 
are fed to the tape through the head that is in contact with 
the tape at any given instant. As a head approaches the 


bottom edge, the signals are also fed onto the tape through | 


the next head as it begins its sweep from top to bottom. A 


slight overlapping insures recording of all of the pictures. In | 


playback the process is reversed. The disc carrying the 
heads rotates at 14,400 rpm, so that each head crosses the 


tape 240 times each second. During each crossing a single | 
head records slightly more than 16 lifies of a color TV | 


picture. 
T. A. Smith (right), Executive Vice-President of RCA Industrial 


Electronic Products. and Dr. G. H. Brown, Chief Engineer of 
Industrial Electronics, examine the color tape recorder below. 
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YOU CAN BUILD A 
TOROID TRANSISTOR 
POWER SUPPLY* 


(D.C. to D.C. Converter) 


using this 


TOROID 
TRANSFORMER 


$4¥60°° 


Delivers 225 and 450 volts 
D.C. simultaneous. Available 
in. 12. or 24 volts. Maximum 
power 90 watts (transmitter 
intermittent service). 40 watts 
continuous 


AND LOW HEAT 


TRANSISTORS Maga. 


2 Recommended Types—Both for 


sqyoo 
ae a Se 


\ Designed especially for mobile and portable equipment. 
M Each transformer tested in actual power supply unit 
and FULLY GUARANTEED! , 

Complete construction details furnished. 

M Special TOROID units and components to specifica- 
tions on request. 
Manufactured by makers of world-famous SunAir 
Aircraft Transceivers. 


SUNAIR ELECTRONICS, INC. 

Dept. 08 

Broward International Airport 

Fort Lauderdaie, Florida 

1 am enciosing [_] check [_] money order in the amount of 
$16.50 for a TOROID TRANSFORMER, or in the amount of 
$27.50 for a Toroid Transformer and two matching power 
Transistors. [ ]12 volts [| 24 volts 


MORE EFFICIENT! 
(80-90%) 


LESS WEIGHT! 
(1/10 weight of 


equivalent Dynamotor 
Power Supply) 


LESS SPACE! 


(90-watt output from 
2”X 2”X 4” unit) 


GREATER 
RELIABILITY! 
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+ POWER SUPPLY KIT BARGAIN x 
Primary 115V, ° Cy. Sec. 400-0-400V. @ 200 x 
Ma., 6.3V 5 Amp., SV @ 4 Amp. Std. 

Mounting, ws 6 Hy, 200 Ma. choke * 
and Two 8 Mfd. Oil Condensers... ca. $7.25 


STEPPING RELAY 
Resettable . 3B deck 10 posi- $995 


tion with additional 1A and - 
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Sessaassans 


Shaw 


dla 
saggeeeeeeeee 


4 ps OC.... 
D-2 Amps ys Paaee 
D-15 Amps RF. 


; aL PRE 
Ph ttthtttttttthth4 


Dual scaie w high and tow /switch 0-150V. 
i4V. DC... 
0-500 Ma 4” 


G.E. 
SYNCHRONOUS 
seats > - — 


Acivetote "$6.50 


ISOLATION 


CSCC CSCC COCCCCCCCCOSCSCCSCCSCCCCSCCSSCOCOSCEGES SOC TS 
° ° 


beg iis 
Sec. 24 Volts @ ‘3 ‘Amps. 
Full case, $2.49 


BRAND NEW. . 


Dua 
reizs. $24.50 


0-200 
MICROAMMETER 7 
2", — in Rubber | 
cable... .. Ea. $2. 5 


G. E. RELAY CONTROL 


(ideal for Model Controls. ag 
Contains a sigma midget 8 ohm 
at less than 


sensitive relay alone is worth 
price of . Each 10 for 


ANTENNA RELAY 
12 Volt DC., DPDT plus 


AUTO 
TRANSFORMER 
750 Watt—i10/220 Vv 
60 Cycle. 


BIG BARGAINS me LITTLE TYPE 


by D. 
LINE corps Site Molded Plugs «es rt =. 4 
Type JS18/2 


Min. Order $3.00—25% with order F.O. . ivy York 
10 DAY GUAR. PRICE OF MDSE. 


ADVANCE ELECTRONICS 


6 WEST BROADWAY, NEW YORK 7, N. Y. 
Phone REctor 2-0270 
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GET INTO 
ELECTRONICS 


Valparaiso Tech trains for top flight positions. 
mn prem representatives, _ field engineers, sales 

lists in ions, missiles, com- 
a radar, automation. color television. Basic 
and advanced theory and laboratory. Major com- 
panies visit school for our graduates. 21 months’ 
course. High school graduate or equivalent. Dor 
mitories—campus. Start February or September. 
G.1. approved. Write for catalog. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, indiana 


“PIGGY BACK" ANTENNA 

Clear Beam Antenna Corporation, 
21341 Roscoe Blvd., Canoga Park, 
Calif., is now > 
offering a new in- ? 
door antenna 
which eliminates 
the necessity of 
having an anten- 
na on top of the 
TV set. 

The new an- 
tenna, which has 
been tradenamed 
the “Piggy Back,” 
attaches to the 
back of the TV 
set and is com- 
pletely out of 
sight when not in 


| use. The dipole 


elements, which 

are raised for re- 

ception, are constructed of four, highly 
plated, telescopic sections, mounted in 
a pivot-ball base for adjustment to any 
length or angle. 

The Model #PB4 is housed in a re- 
inforced polystyrene case and is avail- 
able in either a mahogany or blonde 
finish. It comes complete with lead-in 
wire and mounting screws. 


TV FRINGE ANTENNAS 

Telco Electronics Mfg. Co., 400 S. 
Wyman St., Rockford, IIL, is market- 
ing a new type TV antenna which has 
been especially designed to operate in 
v.h.f. fringe areas and u.h.f. primary 
areas. 

All-aluminum construction is incor- 
porated to permit ease of handling and 
installation. Tradenamed “Invader,” 
the antenna utilizes the uni-plane de- 
sign to facilitate sharp directivity. 
Available as single or stacked two-bay 
models, the antennas come completely 
preassembled and feature the new 
snap-lock construction. 

The manufacturer will supply addi- 
tional details and performance speci- 
fications on request. 


AMPHENOL'S INDOOR ANTENNA 

Amphenol Electronics Corporation, 
Chicago 50, Ill, has announced the 
availability of a new indoor TV an- 
tenna featuring “slender line” styling 
and marketed as the “Vi-Fi.” 

The trim modern shape of the new 
antenna was made possible by a new 
and compact electrical design. A “slide 
rule’ tuner inductively matches the 
antenna to channel frequencies for 
fine picture adjustments. Transformer 
coupling matches the “Vi-Fi’ to the 
impedance of the TV set. The antenna 
is said to eliminate TV ghosts and 


snow from the picture in many areas. 

A compact, three-color countertop 
display carton is provided to help deal- 
ers merchandise the antenna. Mailers 
and ad mats are also being offered. 
The antenna is available in v.h.f. and 
v.h.f.-u.h.f. models. It can be mounted 
on top or behind the set. It is offered 
in cloud grey, sandalwood, and black 
marble finishes. 


SEMI-REMOTE LOOP 

Kaar Engineering Corporation, Mid- 
diefield Road, Palo Alto, Calif., has de- 
veloped a unique loop extension kit for 
boat owners with a space problem and 
heavy metal-work interference. 

The new kit permits the user to 
mount his DF receiver against the 
overhead and extend the loop through 
the cabin on a 14” support column. 
This puts the top of the loop a total of 
32 inches from the bottom of the re- 
ceiver cabinet. 

Complete installation directions are 
furnished with the new 8230 kit, along 
with the necessary hardware and 
water-tight bushing for the exterior 
mounting. 


ANTENNA-TOWER CATALOGUE 

The 2-Way Mobile Radio Division of 
Communication Products Company, 
Inc., Marlboro, N. J., has just issued a 
40-page catalogue which lists an ex- 
tensive line of mobile radio antennas, 
accessories, and towers. 

Catalogue No. 457 includes photo- 
graphs, specifications, and polar pat- 
terns on a complete line of antennas, 
antenna mounting clamps, styroflex 
cable connectors, whip insulators and 
feed cable assemblies, swivel base 
mounts, vehicular spring mounts, com- 
mercial antenna towers, etc. 

Operators of mobile communication 
equipment, law enforcement agencies, 
etc. are invited to write for a copy of 
this new catalogue. 


NEW CDR ROTOR 

The Radiart Corporation, 3455 Vega 
Ave., Cleveland 13, Ohio, is now offer- 
ing two new rotor models which fea- 
ture several unique construction fea- 
tures of interest to both service tech- 
nicians and customers. 

The Model TR-16 comes complete 
with thrust bearing and handsome 
modern-design plastic cabinet that fea- 
tures a meter control dial with finger- 
tip lever. The Model TR-15 is the same 
as the TR-16, without the thrust bear- 
ing, but with all the other improved 
features. Both models are newly de- 
signed and engineered, and feature a 
quick-mounting antenna mast collet 
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JUST PUBLISHED! 


164 PAGES— 
OVER 1,000 LISTINGS 
WITH ILLUSTRATIONS 

OF ALL HLFI PRODUCTS 
ON THE MARKET! 


yers * 
“ape ee 


| World’s First Compiete 


HI-FI DIRECTORY & BUYERS’ GUIDE! 


Here’s the one indispensable book in your hi-fi library . . . the first com- 
plete listing of all hi-fi equipment on the market, plus dollars-and-cents ad- 
vice on how to pick the right unit for your needs! Call it a shopping cata- 
log, a sourcebook of practical hi-fi ideas, an encyclopedia of hi-fi values, a treasury 
of practical material you’ll use over and over again—the 1958 Hi-Fi Directory 
& Buyer’s Guide is the biggest bargain on your newsstand! 


ALL HI-Fl EQUIPMENT COVERED... INCLUDING 
PRICES, MANUFACTURERS AND SPECIFICATIONS! 


Facts on preamps & amplifiers Illustrated guide to enclosures & cabinets 
Buying a record changer Special section on tape recorders 
Phonograph accessories Guide to speaker systems 
Wise shopping for a turntable Records on a budget 
Complete facts on speakers Choosing AM and FM tuners 

Selecting a hi-fi console 


PLUS Records recommended by Eugene Ormandy ... anda 
full list of hi-fi dealers in the U.S.A.—where 
to buy hi-fi in your community! 


Pick up a copy of the 1958 Hi-Fi Directory & Buyers’ Guide 
at your newsstand now while supplies last. Only $1. 


Ziff-Davis Publishing Company 
64 E. Lake St., Chicago 1, IIL. 


January, 1958 


You'll enjoy... 
THE CHALLENGING NEW 
THEME OF THIS YEAR’S 


PHOTOGRAPHY 
ANNUAL! 


ANNUAL 


The 1958 edition of the PHOTOG 
RAPHY ANNUAL is the brightest and 
most imaginative ever published. Its 
theme, its contributors, its 250 pages of 
striking photographs are certain to de- 
light you! 
“WHAT IS A CAMERA?” 
is the exciting theme. 


In answer to that question, the Edi- 
tors of POPULAR PHOTOGRAPHY have 


compiled “an illustrated definition of | 
photography”— including a selection of | 


the most entertaining and original pic- 
tures you’ve ever seen. 

The wonderful world of photography 
= be yours to enjoy through the lens 
of: 

The Roving Camera 

The Playful Camera 

The Workaday Camera 

The Romantic Camera 

The Realistic Camera 

The Intimate Camera of Harold Fein- 
stein 

The Nighttime Camera 

The Story-Telling Camera 

The Portrait Camera 

The Nature Camera 

The Glamour Camera of Don Ornitz 

The Casual Camera 

The Color Camera 

The Action Camera 

The Imaginative Camera 

The Adventurous Camera 


BEST OF ALL—you’ll profit from a | 


special section on the most important 
camera of all—Your Camera. A help- 
ful guide to learning from the photo 
masterpieces of others! 


BUY YOUR COPY OF 
THE 1958 
PHOTOGRAPHY ANNUAL 


on sale now—only $1.00. fs 
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for speedy installations with no loose 
parts to assemble; take antenna masts 
up to 144” o.d. with self-centering saw- 
tooth clamps; provide instant locking; 
will not drift; and have mechanical 
brakes that are released magnetically. 
In addition, the rotor is instantly re- 
versible and makes a complete revolu- 
tion in 45 seconds. 

The rotor comes in a choice of ma- 
hogany or blonde finish. Write the 
manufacturer direct for full details on 
these two new models. 


HELIX MAST GRIPPERS 
* Helix Rotor Company, Marlin, Tex., 
is now marketing a new line of mast 
grippers for use in antenna installa- 
tions. 

These lightweight clamps are de- 
signed to be used in pairs. They in- 
stantly convert any 1%” tubing into a 
slidable trombone mast. With them, 
one man can easily raise, lower, or 
turn an antenna, while having control 
of the mast and antenna at all times. 
Their use adds extra strength to the 
mid-section of tall installations permit- 
ting from 25 to 28 foot heights to be 


attained using the grippers and three 
ten-foot sections of 1%4” tubing. 

Shaped like a reinforced figure-8, 
the mast gripper is made of strong, 
weather-resistant, cast aluminum alloy 
3%" x 2%” x %” with rust-resistant set 
screws. 


TWO-SET COUPLER 

Snyder Mfg. Co. of Philadelphia has 
recently released a handy two-set 
coupler which can be attached quickly 
to a windowsill, inside a closet, or a 
TV set. 

The new coupler (Model AC-700) is 
wafer-shaped and made of gray Bake- 
lite. Lead-in terminals are clearly 
marked so there is no chance of con- 


necting the unit incorrectly. The unit 
is only 3” in diameter and provides 
maximum gain for each receiver while 
minimizing interaction. 


ANTENNA POSITIONING TABLES 

Scientific-Atlanta, Inc., 2162 Pied- 
mont Road, N.E., Atlanta, Ga., is now 
offering a series of rugged, weather- 


proof, remotely controlled antenna 
positioning tables which have been 
especially designed for use in making 
antenna pattern measurements. 

The Series 411 antenna positioners 
are designed to support loads up to 800 
pounds with a maximum unbalance of 
2000 foot-pounds. The positioner is 
driven in azimuth by a variable speed 
reversible motor. Synchro output sig- 
nals are provided for driving remote 
indicators and antenna pattern re- 
corders. Remote control and indicator 
units are also available. Other posi- 
tioner models include azimuth over 
elevation rotation and elevation over 
azimuth. 

For more information on these units, 
manufacturers are invited to write the 
company direct. 


GOLD ANODIZED “COLORTENNAS” 

JFD Electronic Corporation, 6101 
Sixteenth Ave., Brooklyn 4, N. Y., has 
announced that a new line of gold 
anodized “Colortennas” is now in pro- 
duction. The line includes all of the 
eleven “Helix Colortennas” as well as 
the single and stacked “Fireball” 
models. 

The new gold anodized arrays are 
said to be irnpervious to weathering 
and fading. The process employs a se- 
lected electrolyte to obtain a dense 
adherent coating of aluminum oxide. 
The hard transparent coating, as ini- 
tially formed, has a minutely porous 
structure to accept the gold impregna- 


INSURANCE FOR TECHNICIANS 


_ Raytheon Manufacturing Company 
has just announced a rather novel 
good-will plan which provides group life 
insurance to all its registered bonded 
electronic technicians. Administered and 
underwritten by one of the country’s 
largest life insurance firms this new pro- 
gram will be made available to Ray- 
theon’s bonded dealers through the com- 
pany’s receiving tube distributors who 
sponsor them under the company’s bond- 
ed dealer program. 

This group life insurance program is 
of special interest to the service dealer 
trade in that it is the first ever made 
available nationally for service dealers. 


The insurance is provided at no added 
cost to the technicians. All who qualify 
under the Raytheon “Bonded Dealer 
Program” and by preference use the 
firm’s tubes are eligible to obtain this 
valuable protection. One of the many 
important features of the program is 
that coverage is provided without med- 
ical examination. 

Complete and specific details regard- 
ing this insurance program are available 
from the local Raytheon “Sponsoring 
Bonded Distributors” who meet the nec- 
essary requirements for establishing a 
Group Life Insurance Plan in each area. 
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tion. When gold absorption has been 
attained, the coating is completely and 
permanently sealed rendering it imper- 
vious to staining, spotting, tarnishing, 
fading, and corrosion, according to the 
company. 

A set of bulletins on this new line, 
providing complete engineering and 
installation data, is available from the 
company’s distributors. 


BOOSTER FOR CAR ANTENNA 
Wren Products, Inc., 915 E. Jefferson 
(Suite 140), Detroit, Mich., has devel- 
oped an antenna booster which is 


claimed to double the normal range of 
reception of a car radio receiver. 

The MV2 is housed in a machined 
and knurled aluminum case and comes 
with 64 inches of shielded antenna 
wire and rubber insulated capacitor. 
Installation is a five-minute job with a 
screwdriver the only tool required. The 
original antenna lead wire is pulled 
out, the MV2 is plugged in, and the 


antenna is plugged into the booster 
socket. Detailed instructions for trim- 
ming the radio and the booster capaci- 
tor are included on the package in 
which the unit is housed. 

The carton containing six packages 
makes a colorful and eye-catching 
counter display. A bulletin is available 
for distributor and dealer counter cata- 
logues. Write the manufacturer direct 
for full details and literature. 


TWO-IN-ONE B.C. ANTENNA 

The Broadcast and TV Equipment 
Department of Radio Corporation of 
America, Camden, N. J., is now offer- 
ing a two-in-one broadband FM radio 
antenna designed for use in both stand- 
ard and multiplex FM broadcast 
service. 

Engineered to provide low standing- 
wave ratio over the entire 200 kc. 
channel, the new antenna assures per- 
fect match essential for eliminating 
cross-coupling between standard and 
multiplex channels. 

The antenna features sectionalized 
construction and can be erected with 
as many sections as are required for a 
given application. Each section, meas- 
uring 12” high, consists of four spaced 
‘stainless steel collars 13%” in diameter 
which are mounted on 3%” coaxial 
line. When mounted, the individual 
sections are spaced approximately one 
wave length apart. 

The two-in-one antenna operates 
over the frequency range of 88 to 108 


me., has an input impedance of 50 
ohms nominal, features a power input 
rating of 3 kw. per section, and pro- 
vides a power gain approximately 
equal to the number of sections 
stacked. 


TACO “TOPLINER™ PROMOTION 
Technical Appliance Corporation of 
Sherburne, New York, has developed a 
complete promotion kit to stimulate 
— 


Zt 


the sale of its new “Golden Topliner”’ 
antenna line. 

Included in the kit are envelope 
stuffers, cloth banners, a decal for 
truck or window, golden balloons, 
counter easel, posters, catalogue sheets, 
and golden aluminum chips to demon- 
strate the antenna’s finish. 

Various “Treasure Chest” offers are 
being made. —30- 


FEATURING FAMOUS FACTORY 


@ INDIVIDUALLY BOXED! 
@ GUARANTEED ONE YEAR! 


ALWAYS 1000 
TYPES IN STOCK 


EXPORT ORDERS 


INVITED 


We Are Not Selling Price— 
We Sell Only Quality 


Used Tubes, Electrically Perfect Factory Sec- 
onds, Brand New Factory Seconds and New 
and Used Jan Surplus Tubes. 


REMEMBER—You Buy Quality When 
You Buy Standard. Quality Never 
Shouts—it Always Whispers, 


January, 1958 


Below Is A Partial List~Send For 


FREE 
12” TV SET 


with every re- 
ceiving tube or- 
der of $100.00 
or more! 


FREE 
16” TV SET 


with every receiv- 
ing tube order of 
$200.00 or more! 


Bonus TV sets are 
shipped complete with 
cabinet and picture 
tube F.O.B. our ware- 
house. With 
slight adjust- 
ments and mini- 
mum labor they 
can be restored 
like new. 


432 HARRISON AVENUE, HARRISON, N. J 


FREE Complete Uist and Order Form 


Receiving Tubes Sent Parcel Post 
TWO SET COUPLER WITH EVERY TUBE ORDER OF 


FREE POSTAGE! On All Orders Shipped in U. S. A., Territories and A.P.O.'s. 
Send 25¢ for handling on orders under $5.00. Please send approx. postage on 
Canadian and foreign orders. Excess will be refunded. 


117z6cT. | 


$8.50 OR MORE!! 


ELECTRIC COMPANY 
* Phone: HUmboldt 4-4997 


RECEIVER—TBS. Self contained. 115V-60 Cy. 
P.S. 12 tubes. 60-80 Mc. sap geraths Exc. op. 
col 6 meters, Lim. $19.95 


SEXTANT—Aircraft bubble a. Designed for 
aerial navigation. Records angular altitude for a 
heavenly body with reference to a bubble arti- 
cial horizon. Contains spare 2X telescope for 
use on faint stars. Battery case, marker discs, 
ete. Housed in instrument carry case. C5. 
No instructions. Used—go $12.95 
PORTABLE AUDIO AMPLIFIER—1141F. Used 
with 625 mine detector. a eee: schem., 
cable. L.N. 12x 4x 4. 9 Ibs. . $3.95 
LO-PASS CONSTANT K Type. 3 section. Trans- 
mission line filter #CW53155. Provide max. 
atten. 6% x 142 x 14/2. Thousands sold in our 
store. New w/spare button cond $1. 
TORSIONAL RELAY—Wallace & Tiernan Fre- 
quency selective. For use in applications where 
radio waves are control medium, Unique 
used permit this relay to be used 
exacting conditions. Reg. Price $30.00. 5S 
while Sr. last 
ARC-5 XMTR—3-4MC w/tubes. Exc. 


rinciples 
lor most 

cial 
3.95 


TRIPLETT MICROAMMETER—0-500 
242" rd, p Satelite case, white scale. 


Special Sa 

6. eren-—3 # rd, 0-500 mils. 
DUAL RECEIVER RACK (ARC-5) er. new 
— : O-1 Mil (3KV scale) 3¥ 


on—ne w 
0- i ‘Mil (0-1000u/a scale) 4'/2 clear 


plastic—new 
‘arbon Deposit PRECISION. RESISTOR— $1.00 


11SVAC POWER RELAY—Leach 6104— 

DPST 30A—new $4.95 

ISOLATION & ru Amer XFORMERS— 

115V to 115V +6.3 $1.00 

COLLINS ze Watt MODULATION XFORMER 

3 for $5.0 each $1.95 

soTwssias — Ruggedized 807 — worth 

$14.00 $15.00 
each $1.59 

SCOPE, SIGNAL GENERATOR & POW. 

SUPPLY (115V 60CPS) ail in one unit— 


Br. new. Sylvania. doz. 


‘A s 

GAS SWITCHING TUBE—+type 196 oak $1. So 
a ee PHONE CORD—Alatest type 
2 

RCA ro abe DYNAMOTOR ASSEMBLY. 
For TRC-121. Inverter input 115 VDC 1.A., 

Output 115VAC 60 Cy. .5A., Dynamotor 
input 115VDC 2A., Output 630VDC .230A. 
On 4 = chassis with relays & filters. 

w 


$1.06 


REX SAO Seerey CO. 
Cortiandt Stree ork 7, N. Y. 


ASSOCIATION SLIDE FILM 
The Association of Electronic Parts 
& Equipment Manufacturers, Inc. has 
a hit on its hands with its slide film, 
“What Beats Competition.” 
The film dramatizes the role played 
by each member of the distributor's 


NEW! IMPROVED! 
SENCORE 


TRC4 
TRANSISTOR 
CHECKER 


NOW CHECKS: 
* Transistors 
{ for opens, shorts, 
leakage ond cur- 
rent gain. 
cludes new 
gain test on 
power, transistors. 
* Crystal Diodes 
checks forward to reverse j 
Bi corvene ratio on oll¥ 
diodes. D 
* Selenium Rectifiers 
B checks forword ond re- 
verse currents. 


t Controls ore accurately 
set for eoch transistor thes 
t by referring to replaceable set-up chart on rear. 
i Test leads or socket provides for fast hook-up. 
See your parts distributor. 


*y SERVICE 


INSTRUMENTS CORP. 
171 OFFICIAL RD., ADDISON, ILL. 


Cut ovt this ad now for further information 
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organization to contribute to a sale and 
|a satisfied customer. 

Letters from distributors who have 
been using the film at sales meetings 
j}attest to the value of the film and 
| many have suggested that a sequel or 
follow-up film be produced. Contact 
|S. I Neiman, 1 N. LaSalle St., Chi- 
| cago, Ill. 

e ” 7 
NEW COUNTER DISPLAYS 

Two dramatic single can displays 
have now been made available to all 
dealers for the “No-Noise Volume Con- 
trol and Contact Restorer” and the 


“No-Noise Tuner-Tonic” products. 
These attractive, two-color counter 
pieces are certain to prove valuable at- 


tention-getters and the manufacturer, 
Electronic Chemical Corporation, 813 
Communipaw Ave., Jersey City, N. J., 
is hopeful that they will aid dealers to 
actually treble the present sales of 
both products. 
a * * 
BUSINESS BUILDER PROGRAM 

A completely new and unique “Good- 
Will Business Builder Program” has 
been announced to independent service 
dealers by the officials at Raytheon 
Manufacturing Company's tube dis- 
tributor division. The program has 
been designed to assist the independent 
service dealer in the stimulation of 
service business. 

This specially created package is 
provided with a collection of personal 
and useful promotion items available 
at low cost and supplied with each 
service dealer’s personal imprint. Along 
with the knowledge and skill offered 
by dealers to their customers, distri- 
bution of these items after making 
service calls creates a good impression 
and aids in assuring repeat calls. 

Complete information regarding the 


program may be obtained by writing to 


the company, Good-Will Builders Sup- 
ply Station, Post Office Box 30, Milford, 
Connecticut. 
* ~ ” 
DISTINCTIVE TAPE BOX 

The announcement of a brand new 
box for the “Irish” acetate-base long- 
play tape has been made by the man- 
ufacturer, ORRadio Industries, Inc., 
Opelika, Ala. According to the firm, 


this is a new concept in recording tape 


box design in that it associates the 
product with its primary use—the re- 
cording and reproduction of fine music. 

The design utilizes sheet music as a 
background for reels of recording tape. 
The box is an attractive grey with the 
firm’s brand name blazoned across the 
face in green. There are 24 square 
inches of indexing space on the back 
of the box which also carries a con- 
venient playing time chart. 

The distinguishing RETMA seal 
(now EIA) also appears on the back 
of the box as does the company’s “guar- 
anteed” warranty. This warranty 
reads: “Irish tape is 100% guaranteed 
against defects in manufacture, label- 
ing, and packaging. This guarantee 
warrants replacement of merchandise 
which does not meet specifications of 
the manufacturer.” 

* * *” 
TAPE INDUSTRY PROMOTION 

Dealers who stock recording tape 
are being given a new opportunity to 
expand sales with a big “Tape It Off 
The Air” promotion which is sponsored 
by the recording tape industry. 

ORRadio Industries, Inc., Shamrock 
Circle, Opelika, Ala. has found that the 


biggest consumers of ope are music 
lovers and hobbyists who record on 
tape such things as operas, FM broad- 
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casts, and TV spectaculars. This pro- 


motion is aimed particularly at this | 


group. 


In order that dealers may take ad- | 


vantage of this widening interest in 
new uses of tape, special kits are now 
available. They include a two-color 
easel display card with pocket contain- 
ing detailed instructions on recording 
programs off the air, a two-color win- 
dow streamer identifying the store as 
“Tape It Off The Air” headquarters, 
and promotional literature showing 


how the dealer can increase his own | 


tape and tape recorder business by 
cooperating in this promotion. 


Dealers may obtain these kits by 


writing to the above-mentioned firm 

or by contacting any of the sponsoring 

manufacturers. 
* co 

NEW SOLDERING AIDS 


CBS-Hytron Inc., Danvers, Mass., 


has introduced two miniaturized sol- 


dering aids for printed circuits. 

The new 
tip, the other with angled tip—are 
especially designed for servicing the 
compact and delicate printed boards of 
modern miniaturized equipment. 

Both tools offer features of the com- 
pany’s original standard soldering aids. 
The fork end, like two tiny metal fin- 
gers, easily disconnects soldered joints. 


The spade end reams solder from lug 


holes. Many other uses include prob- 
ing, scraping and cleaning, positioning 
wires, lugs, contacts, and parts. The 
tips are of tool steel tempered to with- 
stand heat and hard-chrome plated to 
shed solder. 

These aids are now available from 
the firm's tube distributors. 

> * * 
NEEDLE THAT REMEMBERS 

Duotone Co., Inc., Keyport, N. J. has 
come up with a completely different 
method of needle merchandising. 

This new type of merchandising aide 
actually reminds the person using it 
when it is time to check or change 
his needle. When the retailer sells 
the firm’s “Needle That Remembers,” 
the customer receives, inside the box, 
a card which he fills out and returns 
to the company’s home office. Six 
months or a year later the customer 
receives in the mail a reminder card 
advising him to bring his needle in to 
his dealer and have it checked for wear 
condition. On the card is the actual 
number of the customer’s needle so 
that the dealer need only check the 
number when the customer brings in 
the card. 


A complete merchandising kit is 


available to dealers. 
Jonuary, 1958 


tools—one with straight | 


RAD-TEL’S 


Moneg- Saving 


Powerhouse Of Values! 


TRANSFORMER PRICE RIOT!! 


All 117V 60 Cycle Primary 


tat of 3 Tramtrmers DEDUCT 5% em | 38 
: Se 


PHONO MOTORS 
All 60 C (05/117 V 
No. Mod. RPM List 


M4 78 $15 
M15 33 $16 


ver, 98¢ 20. 


412 VCT 175 
cT 


PUSS RS MMmaH! 
COhs he O00-0 
ODLHHOHOADOE 


| Stancor| List 
| _Prices | 


PRICE 


PREETI 


o 


R62 | P 
! 


5FP7 CATHODE RAY TUBE 


2162. Magnetic focus and defiecti s3° 
deflection angie, neck diameter, 13 ee oe 
shel! octal 8-pin. Other special 


8 Lot 
i 3. 7 9c each 
UHF SaaianiOes votes 


2186. Well-known manvfacturer 
part +76-9053-2, complete with 
GAF4 and CPi crystal. 


$2.98 each 


52.45 cach 


CHASSIS PUNCH 


Cut rectangular hole in metal 2 7/16” x 1142”. 
Turns with regular wrench. Mas four cutting 


$1 50 each edges. 34” pilot hole. 
. 


Lots of 3, 1.99 each 


Write For FREE Cata- 

eS log Of Tubes & Parts. 

|) Subject to prior sale. 

-e No C.0.D."s, please 

reer €y) on this sale. Allow 
nage 


for postage. 


3 
“cee 


55 Chambers Street Newark, N. J. 


Sx! Buy Your New Heavyweight Champ 


fom World Radio Laboratories!“ 


“The World's Largest Distributor of Amateur Radio Equipment’ 


hallicrafters 


LEO |. MEYERSON 
wocra 


New. Improved WRL Transmitters 
Globe Chief 90A Kit $59.95; $5.00 per mo. 
Globe Scout 680A $119.95; $9.90 per mo. 


Glebe Champion 300A $495.00; 
$28.47 per mo. 


Globe King 500C $795.00; $45.72 per mo. 


Dear Leo: Please send your latest catalog []. . 
0 WRL Transmitters! 


(0 Hallicrafters, 


} Wold ' Radio 


Oe) ae LABORATORIES 


tert hanes 


NAME: 


Rugged is the word for the SX-101 re- 
ceiver — and it’s all amateur! Heaviest 
chassis in the industry. Full gear drive. 
Complete coverage of 7 bands: 160; 80, 
40, 20, 15, 11 — 10 meters. Special 10 
me. pos. for WWV. Tee-notch filter. 
S-meter functions with A.V.C. off. Se- 
lectable side band Model SX-101 — $395.00 
amateur net. 


Other Hallicrafters In Stock 
3: $12.94 per 
> $16.97 per 
: $38.82 per 
; $44.57 per 


. and more information on 


BUILD 16 RADIO 


CIRCUITS AT WITH THE NEW 
DELUXE PROGRESSIVE RADIO 


ae ae Sa ee? 


J FREE: Set ot Tools, $0! 


Prin 
-Cu' itters, , Too! 
tandi yy ~ > 
bottom 


to operate them. 
for TV. In rief” you will receive a basic edu- 
E ~harrr Radio, worth many times the 
small price you Dey. 
You will receive r parts, tools 
to build 16 different radio 
circuits, each guaranteed to operate. 
tubes. tube sockets, variable, electrolytic and paper 
dielectric condensers, resistors, tie strips, coils, hard- 


and instructions 
and electronic 
Our kits contain 


c Amateur Licen se Training. 


parts, mponents, etc. of the ‘‘Edu-Kit’’ are 

Om Snainisihamaltey guaranteed, brand new, care- 

. tested and matched. ‘Everything is yours 

. The complete price of this practical home 

rad is only $22.95. Sold 
only by Progressive “@ vert 


~ You: — - to trou- = 25 ne 
vi 


technical problems. sent for vour 


PROGRESSIVE “EDU-KITS” INC. 
497 UNION AVE., DEP . BROOKLYN 11, N. Y. 
REE BONUS RESISTOR 
WORTH $7 
UNCONDITIONAL MONEY-BACK GUARANTEE | 
0 1 enclose Le payment of $22.95 for ‘‘Edu-Kit’’ 


sent pestpaid 
be o 3 will pay Postman $22.95 plus postage for ‘‘Edu- 
Kit” 


o Rush 5 FREE descriptive literature concerning 
““Edu-Kit.”" Also send me FREE valuable Radio, TV 
| literature. 
NAME 
ADDRESS 


rarararearer wer wererararara aware 
ENTER 


The Place to Get Your 
Holiday Specials 


Net CENTER'S 
ae. Price PRICE 


12 Watt Amplifier— 
Model AR 4i! 

{2 Watts at less than 

1% harmonic distor- 

tion . hum and 

noise level 80 - -4 

low rated output. 


New—NORELCO 


Twin-Cone 8” Speaker 
—Model 3800 M 
This new Norelco 
Speaker replaces No- 
relco £97704. Fre- 
quency Response 75- 


9.90 $ 5.95 


COLLARO 
4 Speed Record 
Changer—RC 456 
Powerful 4-Pole Mo- 
tor... plug-in head 
. - ~pagpgpe _. 
turntable 


2 »5,o" shove * 34, 50 $26. 50 


The RECOTON- 
GOLDRING 
Magnetic Turnover 
Cartridge— A 
-001 Diamond f 


(008 Sapphire er 6 78 31 20 $15. 00 


Mail Orders 25% 


og 
e 

=) 
S74 


Deposit, Balance C.0.D. 


AM (ERS 
ENCLOSURES @ RECORD CHANGERS oi 
CORDERS @ CARTRIDGES @ TURNTABLES @ ETU. 
GET OUR SPECIAL PRICES 


CENTER ELECTRONICS CO.., Inc. 
Dept. N4, 72 Cortlandt Street, New York 7—CO 7-6474 


KAIRIE K KK KK I 
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Mac's Service Shop 
(Continued from page 74) 


“But now they have the production 
problems whipped, some of the manu- 
facturers are turning their attention to 
methods of making these printed cir- 
cuits easier to service. Plainly marking 
key test points on the board is one 
helpful step ahead. Knowing just 
where you can pick off an a.g.c. voltage 
or a sync signal makes for faster serv- 
icing. Another innovation has been the 
printed circuit tube sockets recently in- 
troduced by one manufacturer. From 
the top side of the printed board each 
of the pin connections on the socket 
can be reached through a guide open- 
ing. Now there’s something you can’t 
do with the sockets in a conventional 
wired circuit!” 

“T notice, too, that some of the manu- 
facturers are starting to use thicker 
circuit boards,” Barney remarked; 
“and they are mounting the heavier 
parts at points where the weight will 
not flex the board.” 

“That's right. I'll admit that some 
of the printed circuit equipment on the 
market is junk to begin with and 
terrible to service; but I’m not ready 
to say printed circuits are a failure 
from the service point of view yet. I've 
got a hunch manufacturers realize the 
service technician can be their best 
salesman and that they’re going to 
make these printed circuits far easier 
to service. After all, wire has been 
around for a long time, but the printed 
circuit is just a baby. Let's give it time 
to grow a bit before we judge it.” 

“Say, Mac, not to change the subject, 
but I had an interesting chat with one 
of our competitors at the bowling alley 
last night. It was ‘C. W.’ who does the 
shop service over at Acme. He was 
telling me about a real queer job they 
had just got out. It seems the com- 
plaint on this TV set was something 
wrong with the horizontal circuit. 
After the set was on for a few minutes, 
the horizontal sweep would conk out 
altogether; but if you let the receiver 
cool down, the sweep would come back 
for a short time. 

“Before they pulled the chassis, 
C. W. noticed something mighty funny: 
every time he got near the cabinet he 
could feel the hair on his arms lifting 
up the way it does when you get close 
to high voltage. This happened even 
when he was close to the side of the 
cabinet. He called in the boss, who 
experienced the same thing. They even 
placed pieces of paper on the side of the 
cabinet, and they would stick right 
there until the receiver was turned off. 

“The picture tube was supposed to 
have around 12,000 volts on it, but 
when the high voltage was measured 
with a probe it was found to be 25,000 
volts. They checked and double- 
checked to make sure they were not 
seeing things. After all the other com- 
ponents seemed to be all right, they re- 
placed’ the horizontal output trans- 
former, and everything reverted to 


normal. What do you suppose happened 
to that transformer to hop up the 
voltage like that?” 

“It’s hard to be sure, but I'd guess 
an insulation breakdown had shorted 
out a portion of the primary winding 
and changed the turns ratio drastically. 
I know if we had the job I'd return the 
transformer to the manufacturer for 
his examination and request that he let 
me know what he found. That would 
satisfy my curiosity, and it might help 
the manufacturer. In the past I’ve 
done that with other components that 
failed in some puzzling manner, and 
I have always received an appreciative 
letter from the manufacturer. In fact, 
in a couple of cases, although I did not 
expect it, I've received new compo- 
nents. But I think we've killed about 
enough time for one day. Let’s go to 
work!” 


DROP RADIO GUARD ON 2670 

FFECTIVE January 1, 1958, the First 

Coast Guard District Stations will dis- 
continue its present guard on 2670 ke. 
During the years prior to 1947, the Coast 
Guard made available to the boating 
public the U.S. Coast Guard calling fre- 
quency of 2670 ke. for use in the event 
of disaster, potential distress, or report- 
ing aids-to-navigation outages. 

This was done since no national or in- 
ternational radio frequency existed for 
these purposes. In conformance with the 
agreement at the Atlantic City Conven- 
tion of the International Telecommuni- 
cations Union in 1947, the international 
radiotelephone calling and distress fre- 
quency, 2182 ke. has been slowly imple- 
mented by the boating public in accord- 
ance with the rules and regulations of 
the FCC. As a result, all newly licensed 
and replacement shipboard transmitters 
authorized by renewal of license after 
January 1, 1955 must be capable of 
transmitting on 2182 ke. 

It is now deemed that the shift to 2182 
ke. by the boating public has advanced 
to the point where the radiotelephone 
guard on 2670 ke. by First Coast Guard 
District ship and shore stations is no 
longer necessary after January 1, 1958. 

In lieu, thereof, Coast Guard Radio 
Stations Boston (NMF) and Argentina 
(NJN), practically all lifeboat stations, 
and vessels of 125 feet and over while 
underway or at anchor, will maintain 
continuous watch on 2182 ke. for receipt 
of calls from the boating public. —30)— 


Walter Toscanini, son of the late Maestro, 
received the Audio Devices’ “Golden Reel” 
award in recognition of his outstanding work 
toward preserving and helping prepare for 
release recordings of the NBC Symphony 
conducted by his father. To preserve the 
recordings and edit them into final form, 
Mr. Toscanini and his staff are transfer- 
ting the recordings onto magnetic tape. 


RADIO & TV NEWS 


YOUR COPIES OF 


RADIO 
aT Vnews 


ARE VALUABLE! 


Keep them neat... 
clean... ready for 
instant reference! 


Now you can keep a year’s copies of 
RADIO & TV S in a rich-looking 
leatherette file that makes it easy to 
locate any issue for ready reference. 
Specially designed for RADIO & TV 
NEWS, this handy file—with its dis- 
tinctive, washable Kivar cover and 16- 
carat gold leaf lettering—not only 
looks good but keeps every issue neat, 
clean and orderly. 
So don’t risk tearing and soiling your 
copies of RADIO & TV NEWS—always 
a ready source of valuable informa- 
tion. Order several of these RADIO & 
TV NEWS volume files today. They 
are $2.50 each, postpaid—3 for $7.00, 
6 for $13.00. Satisfaction guaran- 
teed, or your money back. 


Order direct from: 
JESSE JONES BOX CORP. 
. RN 


Box 5120, Philadelphia 41, Pa. 
(Established 1843) 


SACRIFICE! 


$50,000 WORTH OF STOCK GO- 
ING FOR 5¢ ON THE DOLLAR! 


GIANT KITS S227" 


Our Loss is your gain! Two sizes of Giant Kits, 
each with BRAND NEW, usable parts for Ham 
Transmitters and receivers. Consist of: Wire 
wound and metalized resistors; By-pass and 
filter condensers; Input, output, Power trans- 
formers; Variable, padding and trimming con- 
densers; RF and Audio-filter chokes; Volume 
Controls; Assorted knobs; Hook-up wire; Gang 
switches; Chassis; Voltage dividers; Receiving 
and transmitting sockers, all sizes . . . 


TOTAL Jogger VALUE OVER $100 
60-Ib. Freight or express §9-Ib. kit 


shipments only, 


| 995 Sra *Q95 


UNITED RADIO COMPANY 
58 Market Street Newark, N. J. 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


Re TELEVISION SERVICING 


BLACK & WHITE—COLOR 
APPROVED FOR Mg yo “en SURVIVORS 


OF VETER 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 


January, 1958 


What's New in Radio 
(Continued from page 141) 


rent ratings of electrolytics at rated 
d.c. working voltage, and a three-range 
power factor measurement of electroly- 


tics. In the interest of safety, all ca- | 


pacitors are automatically discharged | 
upon release of the range selector | 
| push-buttons. 

The unit which weighs 12% pounds | 
is housed in a sturdy two-color gray | 


cabinet measuring 8%"x1454"x6%”. 
The manufacturer will supply addi- 


tional details and information on price 


and distribution on request. 


7-BAND TRANSISTOR RADIO 


Philco Corporation of Philadelphia | 


has recently introduced an all-tran- 
sistor, short-wave receiver which oper- 
ates entirely on ordinary flashlight 


| batteries. The unit covers the six most 
frequently used’ short-wave bands as 


well as the standard broadcast band. 
The T-9 “‘Trans-World” portable weighs 
less than 20 pounds and uses a total of 


nine transistors, five of which are of 
the surface-barrier type. 
The design features an exclusive os- 


| cillator circuit, stabilized for both cur- 


Four of the flash- 
i.f., and 


rent and voltage. 
light batteries power the r-.f., 


audio circuits while two power the os- | 
cillator circuit. The volume output is | 
250 milliwatts. The total range of the | 


loudspeaker and audio amplifiers ex- 
tends from 100 to 8000 cps. 

The set covers two general coverage 
short-wave bands (2-4 and 4-8 mc.) 
and four high-frequency 
spread bands; 31, 25, 19, and 16 meters. 


—- 


short-wave | 


POLICE e CD @ FIRE @ CAP 
Communication Equipment 


20 TO 50—150 TO 172 MC 
FM RECEIVER—30 TO 50 MC 


, Gov't. surplus, converted to receive 
‘any frequency in 15 MC serena, Con. 
‘tinuous tuning & 10 preset push but- 
tens. 10 tubes, Goosen. 4 a. eir- 
cuit, phone jacks, ete. i 1i¥e"x 
634"x1242". Used, Checked. Specify 


Dynamotor—U . $2. 
'BC-603 FM RECE1VER—20-27.9 
me as above; not converted. 
Prices: Used: $14.95; Exeellent: 


BC-683 FM RECEIVER—27- 38.9 oo as 
above; not co 
RECEIVERS: 


Bc “Soetahne Frequency ps I 


TRANSMITTERS: 
30—50 MC FM—Fixed Frequency 
trol; 30 Watt, Less Crysta’ 
30—40 MC FM—Fixed Frequency 
Crystal—6 VD 


TRANSMITTER- RECEIVERS: 
150—172MC FM—Fixed Freq. Crystal Control: less 
Crystal. Both units on a common chassis. Transmitter 
30 Watt—Separate 6 VDC Power Supply—Complete 
with Cables, Control Unit, ete Used: $79.50 


1-208 FM SIGNAL GENERATOR 
1-208 FM SIGNAL GENERATOR—Standard of Volt. 
age Frequency and Frequency Deviation for the test 
alignment, calibration, sensitivity measurements of FM 
ag Frequency Range |.9 to 4.5 MC & 19 to 45 

c. uency ae = be adjusted 0 to 5 KC 
for 1. 5 - 4.5 MC and 0 to KC each side for the | 


erystal calibrator. — Fr 
2500, & 5000 CPS. 


AY 
115 Voit 60 cycle or 2 voe input—Used..... $59.50 


6 VDC DYNAMOTORS: 
640 VDC—260 MA—Reconditiened by Py oy howsia $12.95 
420 VDC—260 MA—Reconditioned by G 9.9 


i2 vpc DYNAMOTORS: 


d us your Specifications and peurieaments + 
other type Dynamotors—inverters—Generators! 


SEND FOR FREE CATALOG 
All items previously advertised are still 
available. Send us your requirements. 
Write for new Free Catalog! 


POWER SUPPLIES For SURPLUS 
RECEIVERS 


117 Volt 60 cycle Power 
Supply for Comm /ARC-5 
peony ey og 4” Speak- 
On-Off & CW Switch. 
No conversion of receiver 
required, + directly to 
set. Also can be used for 
other sets reeeirine 250 
MA & 24 VAC 


117 Volt 60 cyefe Power Supply 4 = sets re- 
quiring 220 Volts 80 MA & 24 VAC 2 uch as BC- 
603, 683, 348 ete. Gray hammertone A inished Cabi- 
net—Less Speaker: $17.95-— 

WH GOR ow sce ccc cenccccscces s 


TG-34A KEYER 
Automatic unit for reproducing audible code practice 
signals previously recorded in ink on paper tapes— 
complete with speaker and phone jack for plugging 
in headset. Variable speed motor control te 25 WPM; 
keying oscillator for use with hand key—Complete 
portable unit with Tubes and a - $29. 95 


OSCILLOSCOPE 5” NDICATOR 

Tubes, consisting of: sa(gen7; 5/6SL76T; 
Heveer: & t/SCPi. Part of SCR-584 Radar Set. 
All controls on Front Panel. Size: 24” L x 20” x 
1042” H. A truly terrifie Buy—BC-1268..New: $14.95 


AC BEACON RANGE BC-1206 RECEIVER— 
195-420 KC. 117 V 60 eyele Power Supply & 
4” speaker, On-Off Switeh, ete............. $27.95 
AC Power Sup. & Speaker in cabinet— 
cabinet only 
BC-1206 Receiver only 
Dynamotor, to operate above from 12 V 


Address Dept. RN @ $5.00 Order Minimum, & 25% 
Deposit on C.0.D."s @ Prices are F.0.B. Lima, Ohio 


FAIR RADIO 


132 So. MAIN ST. @ LIMA, OHIO 
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EARN TOP SALARIES! 
BUILD AN EXCITING 
FUTURE! READ: 


YOUR 
CAREER 
IN 
ELECTRONICS 


A NEW 
ZIFF-DAVIS 
PUBLICATION 


This fact-filled volume prepared by 
the combined staffs of RADIO & 
TV NEWS and POPULAR ELEC- 
TRONICS is written for men who 
have a stake in the fastest-growing 
industry in the world—electronics! 
If you’re eager and ready to move 
into a more advanced, higher- 
paying electronics specialty or want 
to begin an electronics career, don’t 
miss this informative 132-page 
publication. 


IT TELLS YOU 


e what job opportunities are 
available in electronics 


e how to prepare for a job in 
electronics 
e how to get a job in electronics 


CONTENTS 


ELECTRONS, SLIDE RULES AND YOU— 
Careers in Electronics . . . Am I Too Old to 
Learn Electronics . .. Women in Electronics 
... What About Tech Writing? ... Electronics 
Stands Guard 


CAREERS IN PROGRESS—I am an Atomic 
Engineer . . . I Ride the Satellites and Rockets 
. .. I Make Electronic Brains . . . Thank Me 
for Safe Air Travel . . . We Make Color TV 
. .. We're Looking for Tomorrow 


SURVEY OF THE JOB MARKET—Personnel 
requirements of the largest electronic manu- 
facturing firms—number of technicians, en- 
gineers needed, kind of background required, 
salaries offered, training given and oppor- 
tunities for advancement. 


COURSES, CREDITS AND DEGREES— 
Training for a Career . . . Home Study... 
College Training . . . Resident Schools 
ELECTRONICS IS A PROFITABLE HOBBY— 
- ame Time TV Servicing . . . Use Your Hi-Fi 


now-How . . . Build Gadgets for Money. . . 
Kits For Sale . . . Profit From P.A. Rentals 


BASIC ELECTRONICS—A brief course in the 
fundamentals of electronics. It gives the be- 
inner a knowledge of terminology and some 
amiliarity with the electronics field. 


Buy a Copy of 
YOUR CAREER IN 


ELECTRONICS 
%7 ON SALE NOW AT ALL 


NEWSSTANDS—only 7 5c 


“COMMERCIAL RADIO OPERA- 
TOR'S LICENSE GUIDE—ELEMENTS 
| & 2" by Martin Schwartz. Published 
by American Electronics Co., 1203 Bry- 
ant Ave., New York 59. 48 pages. Price 
75 cents. 

This is the first of an announced new 
series of study guides covering the ele- 
ments of the FCC commercial radio 
operator’s license examination. The 
first volume covers elements 1 and 2 
and gives complete answers for each of 
the FCC’s study questions as well as 
FCC practice examinations using the 
FCC-type multiple choice questions. 

The advantage of this type of presen- 
tation is that the prospective operator 
need buy only the texts covering the 
elements in which he expects to take 
his license exams. 


= * 
“STEREOPHONIC SOUND" by Nor- 
man H. Crowhurst. Published by John 
F. Rider Publisher, Inc., New York. 
115 pages. Price $2.25. Paper bound. 

Readers of this magazine have long 
been aware of the author’s early and 
continuing interest in stereophonic 
sound and have enjoyed his interesting 
and enlightening articles covering new 
developments in this field. 

The book, said to be the first in Eng- 
lish devoted exclusively to stereophon- 
ic sound, covers the existing field fairly 
extensively and even “projects” the art 
into probable future uses. The style is 
informal yet informative. Any inter- 
ested audiophile will find much mate- 
rial of use in guiding his choice of 
stereo equipment and/or in making the 
original decision to convert to stereo 
sound in his own home. 

The lavish use of diagrams supple- 
mented by numerous photographs of 
available commercial units comprising 
stereo setups add to the over-all picture 
which should be valuable to those who 
like their “fidelity” high and realistic. 

= * ol 


"CLOSED CIRCUIT TV SYSTEM 
PLANNING" by M. A. Mayers & R. D. 
Chipp. Published by John F.. Rider Pub- 
lisher, Inc., New York, 242 pages. Price 
$10.00. 

The staggering impact of closed-cir- 
cuit television on the economy—rang- 
ing in scope from the introduction and 
promotion of new products to the train- 
ing of future doctors and the protection 
of plants engaged in classified work— 
has generated a need for some defini- 
tive work covering the things that 
closed-TV can and cannot do and how 
it can be applied for specific tasks. 

This is not a handbook for the tech- 
nicians who will install and service 
such systems but rather a source book 
for management, school boards, hospi- 


tal administrators, the executives of re- 
tail establishments, offices, banks, etc. 
to help them decide just how closed- 
circuit television could increase efficien- 
cy, speed work, reduce losses and re- 
jects, etc. 

The text is divided into three sec- 
tions covering possible applications of 
such systems, a non-technical explana- 
tion of how closed-circuit TV works, 
and the equipment required. Actual in- 
stallations and commercially available 
units are shown in a series of excellent 
photographs. Appendices covering 
closed-circuit producers, syndicators, 
and service organizations; manufac- 
turers of equipment; and cost data 
complete the treatment of the subject. 

. * - 
"RCA VICTOR 1957-58 TELEVISION 
SERVICING INFORMATION" com- 
piled by M. N. Beitman. Published by 
Supreme Publications, Highland Park, 
Ill. 95 pages. Price $1.50. Paper bound. 

Technicians whose work involves the 
installation and servicing of a great 
number of RCA Victor television re- 
ceivers will find this compact compila- 
tion of service data on the firm's 
1957-58 line helpful and handy. 

As is this publisher’s custom, each 
unit is pictured, controls are located, 
special test and adjustment points are 
identified, and rear and front chassis 
views are given in addition to the usual 
schematic and troubleshooting hints on 
the particular chassis model under dis- 


cussion. 
* 7 * 


“PROFITABLE TELEVISION TROUBLE- 
SHOOTING" by Eugene A. Anthony. 
Published by McGraw-Hill Book Com- 
pany, Inc., New York. 466 pages. Price 
$6.95. 

Radio service technicians and stu- 
dents wishing to make the transition to 
television receiver work will find the 
“learn-and-use” method adopted by the 
author a real time and money-saver in 
obtaining their objectives. 

Written by a consultant to General 
Electric’s Product Service Department, 
the author having started more than 
17 years ago as a technician himself 
knows whereof he speaks. The contents 
are presented progressively so that by 
the time the student reaches the third 
chapter he has already acquired “sale- 
able” information on TV servicing. The 
introductory chapter on the opportuni- 
ties in television is quite heartening to 
the individual technician who questions 
the advisability of competing with the 
larger service organizations. He points 
out the many facets of the service in- 
dustry where sheer size is no guarantee 
of success and the areas in which the 
individual or operator of a small shop 


RADIO & TV NEWS 


CONVERT TO COLOR TV 


COLORDAPTOR—A simple 10- eed . a and 


and can be built’ from parts experimenters have 
on hand. 

Complete specifications including theory of opera- 
tion, complete simplified consteaction 

plans, schematic and sample color $1. 95 


Essential parts kit a all —— parts— 


coils, Cone Eee. crystal i. 
ste” $19.95 icroer $20.95 
kits, 


All A COLORDAPTOR parts, 
motors, etc. available. Write for infor- 
mation and prices. 


COLORDAPTOR, 1798 Santa Cruz, Menlo Park, Cali. 


12 Watt Williamson TYPE AMP. KIT—15-40.000 
CPs, Only $26.95 


MONARCH 4 SPEED CHANGER 
tormnix. manual player position. auto- 
Complete with Ceramic 


CUTICK ELECTRONICS HI-F! RADIO T.v. PARTS 
171 Washington St., WOrth 2-5866, New York 7, N.Y. 


OVERHAULED TUNERS 


$995 om. 


(EXTRA IF 
MUTILATED) 


152 MAIN ST. 


CHICAGO 26, ILL. TORONTO 13 


U.S.A. or CANADA 


ENGINEERING 


B.S. DEGREE 
IN 27 MONTHS 


Aeronautical, Chem 


Prepare for 

unlimited 

portunities of 
ron- 
na 


rn 
8. DEGREE ty af oereme in 
ies Chemis 


y> ys 
zed courses. Comprehensive Sani in electron 
television, advanced radio and design 


our expenses ini” Fort W Rayne tite, study! 
n Ft wl 
. Enter March, June. + Dee. ‘cata ox. 


INDIANA TECHNICAL COLLEGE 
918 E. Washington Bivd., Fert Wayne 2, indiana 


send free information iG 
DRGRES IN 27 MONTHS as checked. cag Wpeene: jms 


8 Chemical 


0 Aeronautical 
i Mechanical lectrical 
8.8. DEGREE 1m 36 mo. iN © Math, 


Oo & 
0 Chem. © Physics 
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| cannot only compete successfully but 


excel. 

The technical scope of the book is 
inclusive and carries the technician all 
the way through television receiver 
circuitry up to and including the latest 
color sets. We believe this book will re- 
ceive the enthusiastic support of the 
service industry it deserves. 

* * = 


“BASIC ELECTRICITY" by Rufus P. 


| Turner. Published by Rinehart € Co., 


Inc., New York. 377 pages. Price $6.50. 

Students, whether attending schools 
or pursuing a do-it-yourself program of 
learning, will find this book helpful in 
providing a springboard for the later 
transition to electronic theory and 
circuitry. 

Although the author has not ducked 
mathematical treatment where re- 
quired, the text on the whole avoids 
rigorous mathematic derivations. Of 
necessity, the material covered is fa- 
miliar but the author has approached 
these basics from a little different 
angle from other writers with the re- 
sult that some students may find the 
subject easier to grasp in this form. 
Near the end of the book, the author 
begins a transition to electronics with 
a brief introductory chapter covering 
vacuum tubes and the elements of radio 
reception and transmission. 

Over 300 photographs are used to 
illustrate and amplify the text material. 

= ca * 


“ELEMENTS OF MAGNETIC TAPE 
RECORDING" by N. M. Haynes. Pub- 
lished by Prentice-Hall, Inc., New 
York. 380 pages. Price $7.95. 

This is a specialized volume on one 
of the fastest-growing segments of the 
audio field. Written by a man who has 
been intimately associated with the 
magnetic recording industry for over 
20 years, the text is both complete and 
authoritative. 

The book is divided into four general 
sections covering background and in- 
troductory material, the principles of 
magnetic recording, the apparatus for 
handling tape, and circuits used in or 
with tape recorders. 

This book is not for the non-technical 
owner of a tape machine who uses his 
unit to record Junior’s first words for 
posterity but for the serious audiophile, 
the would-be recording engineer, or 
those whose careers are intimately as- 
sociated with the capturing of sound in 
permanent form, this volume is invalu- 
able. The lavish use of photographs, 
line drawings, and graphs contributes 
to the “source book” aspect of this ex- 
cellent volume. —-30- 


KOREA CONTACTS OKED 


HE FCC has received notice from the 

International Telecommunication Un- 
ion that Korea no longer prohibits ama- 
teur radio communications. 

This modifies the December 17, 1956 
public notice of the Commission which 


recapitulated the international radio reg- | 


ulations concerning communication be- 


tween amateur stations and transmission | 


of third party traffic by amateurs. 
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MORE? § — PARTS & TUBES 


Top brand cient adv. merchandise in this and 
other Radio & TY mags. is yours at low, low cost. 
Send us your list. Give Mer? ‘s name cr Model No. of 
item. Write for "S58 catal to De; RTV-1 


BRAND NEW IMPORTED Liges A RECORDERS | 


numerical ——. counter. 2 tone maroon & grey 
leatherette case, portab' mpact mechanism, weighs 
bs. Amazing "VALUE! 
| SINGLE SPEED ( a4) . 
| DUAL SPEED (334. “and 74/2) 74.98 
FREE REEL OF TAPE WITH EACH RECORDER! 


HI-Fil DIAMOND NEEDLES—1 Yr. Guar. 
Diamond needies reduce record wear and needie noise 
= ~ opening full frequency response and tonal quali- 

your records for a ayenae period of time. 
SINGLE’ DIAMOND needle $7.95 
DIAMOND SAPP dual needie 8.95 

Shipment PPD. (specify ‘cartridge ‘make) 


if 
| RECORD CHANGERS 
COLLARO RC-456 4 speed changer. . .$33.81 
| GARRARD RC-88 4 speed changer... 53.41 
| GARRARD RC-98 4 speed changer... 66.15 
| FREE — and 45 8PM S Joe record wiping. < “o 
Collaro and Garrard changers, with this ad. 
| VM 4 SPEED HI-Fi CHANGER—Mede! 1210 
| with Ronette or Astatic 
¢ 
MONARCH Model UASU 4 SPEED AUTO. 
| ae. CHANGER less crystal 


type 
| SONOTONE cartridge, fip-over 
or Monarch. 


h 
| MOUNTING BOARD unfinished for V.M. 
| or Monarch 
NEW GENERAL ELECTRIC HI-Fi VARIABLE 
| RELUCTANCE CARTRIDGE. Replaces 
wed RPXO50 type. Full 
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1 4G6052—Diamond, Sapphire needles. ..$18.99 
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BOGEN ELECTRO-VOICE 
GROMMES TECHMASTER 

All domestic orders will be shipped prepaid. Send us 
your list. Order by Mfr. and Model No. of item, 


! $20 WORTH OF ELECTRONIC PARTS IN GRAS-BAG 
consisting of: Porcelain sockets, coils, speaker, trans 
| resis. cond. ONLY $1.98 (plus SO¢ postage) 


1957 PHONOLA PHONOGRAPHS 


] — carrying cases, 
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| eure stvling with tone a 
No. 757 ECONOMY MODEL—mist bive and $37 50 
white simulated leatherette, crystal cart. . . 
No. 857—DUO-FI—2 speakers, 2 tone grey 49 00 
leatherette, 45 RPM spindie, ceramic cart. ’ 
No. 957 Hi-Fi—2 special Hi-Fi speakers, 
ebony starlite leatherette, 45 RPM spindle, 
ceramic cart 

| No. 1057 HI-Fi—3 special Hi-Fi speakers, 
3 controls (base, treble & Voil.), ceramic 
cart., Diamond /Sapp needies, 45 RPM spin- 
die, ‘Le uggage Tan leatherette . 
NATIONALLY ADVERTISED IN ‘Lire, Post, 
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RADIO and 
ELECTRONICS 


Special price paid for 
R.C. 286 Antenna 


SELLING 


Receivers, Transmitters, Radar, Special 
Purpose Tubes, Relays, Meters, Switches, 
Connectors, Rectifiers, Transformers, Mo- 
tors & Generators, Wiring Cable, Instru- 
ments and All Electronic Components. 


WILL BUY ALL 


New or Used 


Leach Relay #5059-R 
#5058 
25055 
#5053-SM 
#5053 


Price Bros. Relay #10 
Relay +5586 
25587 
Antenna Switching Relay 
Box + CBY 23049 
+ BG-AN-198 
# BC -408 


Tubes +53A 
VT-127A VT-227A 
35T VT-327A 
WL-S30 1SE 


Highest prices paid for most all types of air- 
craft sparkplugs, magnetos and magneto 
breaker points. 


Wholesale Only 


RADIO & ELECTRONIC SURPLUS 


14000 BRUSH STREET 


Detroit 3, Mich. TO 9-3403 
OPTICAL BARGAINS 
INFRARED 


SNIPERSCOPE 
TELESCOPE 
and PARTS 


See in the dark—with- 
out being observed. War 
surplus Sniperscope 
M-2. Gov't cost about 
$1200. Used for indus- 
trial plant security; re- 
search lab experiments; 
infrared photography; 
spectroscopy, etc. In- 
strument complete, 


ready to use. Includes | 


Power Pack, infrared 
<— light source. Will oper- 
ate from 6 V auto bat- 
tery. Battery or transformer available. 
Stock No. 85,053-DU .. . Shipping $150.00 


weight approx. 12 Ibs. 
f.o.b. Barrington, N. J. 


including: Power Packs, 1P25A image tubes, 
light units, filters, etc. For details—request 
FREE Bulletin A-26-DU. 


GET FREE CATALOG DU 


America’s No. 1 source of supply for 
experimenters, hobbyists. World's larg- 
est variety of Optical Items. Bargains 
. War Surplus—Imported— 


galore. . . 
Domestic! Microscopes, Telescopes, Sat- 
ellitescopes, Color TV Tubescopes, In- 
frared sniperscopes and Parts, Prisms, 
Lenses, Reticles, Mirrors and dozens 
of other hard-to-get Optical Items. 


WRITE FOR FREE CATALOG DU 


EDMUND SCIENTIFIC CO. 


BARRINGTON, NEW JERSEY 


HE LATEST annual Elmo Roper 
survey of the attitude of set owners 
toward independent service technicians 
revealed an excellent record of per- 
formance on the part of independent 


| service shops, according to E. C. Cahill, 
| president of the RCA Service Co., Inc. 


The Roper survey, sponsored by the 


RCA Service Company, indicated that 
| 91 per-cent of the TV set owners are 


pleased with the work performed by 
independent technicians. Eighty-nine 
per-cent said their service calls were 
answered immediately; 84 per-cent 
were satisfied with the prices they 
paid for service; and 91 per-cent said 
the technicians were pleasant and 
courteous. 

A study of the Roper surveys since 
they were started about five years ago 
reveals a steady improvement in the 
public’s attitude toward the independ- 
ent service industry. The earlier sur- 
veys revealed that set owners are pri- 
marily interested in fast service. When 
they can get rapid service, they are 
willing to pay reasonable charges. 
When calls were made promptly after 
the customer requested service, there 
was a high degree of satisfaction with 
the price the set owners had to pay. 

The work of associations in stressing 
the importance of handling service 
calls promptly and in the improvement 
of customer relations is reflected in the 
higher percentages shown in these 
categories of the survey. 

The Television Service Association 
of Michigan is extending an invitation 
to all service associations to send rep- 
resentatives to its Midwest Electronic 
Forum which will be held in Detroit, 
Michigan, on February 8, 9, 10, and 11, 
1958. TSA Directors recently approved 
a substantial budget to advertise this 
forthcoming event, which they claim 
will be “‘the largest, the best, and the 
most unusual service gathering ever 
held any place at any time.” 

The Forum will feature a balanced 


| program of technical and business lec- 
| tures and demonstrations. The techni- 


Save still more money! Build your own Snip- , Cal lectures will be unusual because of 


erscope! We will furnish instructions—parts, | 


the number of dynamic displays that 
will be used in the presentations. The 
business lectures will deal specifically 
with subjects involved in the manage- 
ment of electronic service businesses 
and will include some unusual pres- 
entations of business promotions that 
are paying off. Service dealers who 
are interested in attending the TSA 
Midwest Electronic Forum should write 
to TSA-Forum, 8225 Woodward Ave., 
Detroit 2, Mich., for information. 

A recent issue of the Long Island 
“Guild News” called attention to the 
fact that a number of radio and tele- 


vision service technicians were looking 
for jobs. Immediately after the issue 
was distributed, dealers in the area 
employed all of the men known to be 
available. This experience inspired the 
Guild officers to contact local news- 
papers to let them know about the 
need in that section for competent 
service technicians. Two of the papers 
incorporated this information in news 
stories dealing with layoffs at local de- 
fense plants. 

The re-adjustments in the defense 
program may make a substantial num- 
ber of competent technicians available. 
Since current economic conditions 
make it very difficult for a technician 
to start a service business without sub- 
stantial cash reserves, there may be a 
steady increase in the number of com- 
petent men available to dealers. 

The threat of Pay-TV to the busi- 
nesses of TV set dealers and service 
shops is of deep concern to most dealer 
and service associations. The forebod- 
ings of independent service dealers 
were epitomized in an editorial in a 
recent issue of the “Guild News,” pub- 
lished by the Radio & Television Tech- 
nicians Guild of Florida, Inc. The edi- 
torial, titled “Pay TV Is a Strangler,” 
said: 

“Skiatron has arrangements nearly 
completed to s.art operations in the 
State of California. If you have been 
keeping up with newspaper reports, 
you will remember reading recently 
where the Giants Baseball Club was 
paid one million dollars and will re- 
ceive another million dollars in Decem- 
ber for an exclusive contract with 
Skiatron to broadcast its games via 
Pay-TV closed circuits. Two million 
bucks for just one franchise. Peanuts 
to this large and powerful outfit. They 
are prepared to spend 20 to 40 million 
dollars for franchises, equipment, and 
facilities in order to cash in on the free 
air waves of these United States. First 
run movies, prize fights, and special 
events will be their meat—and you, 
the TV technician, what will all this 
monopolistic closed-circuit TV do to 
your business? 

“This will be far worse than captive 
service. This is Captive Viewers! 

“The first thing you know they will 
require that only their Techs can serv- 
ice the sets connected to their gadgets. 
Then they will be selling service 
maintenance contracts and they will be 
renting out the sets, maintaining them, 
and finally supplying the closed-circuit 
service. All this in one package deal 
and then where will you be, Mr. Serv- 
ice Technician? 

“Tf you value your business and your 
livelihood, now is the time for you to 
let yourself be heard. Take the time 
right now and write a letter to your 
Congressman or the FCC and let them 
know how you feel about Pay-TV. The 
RTT Guild has already forwarded a 
letter to the FCC voicing its objec- 
tions, and since we represent only a 
portion of you fellows, we need your 
added weight in numbers, to stop this 
Pay-TV before it becomes the stran- 
gler of your business.” 
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or hundreds of miles pA outside antenna! 80 
40 meter amateur radio bands (novice) also ston 
and overseas broadcasts (3 to 8 mc.) POWERED 
WITH SELF-CONTAINED PORTABLE RADIO 
BATTERIES. NO AC PLUG-INS NEEDED! Take 
it with you everywhere you go— 
Keep in contact with home, friends. 
b Has 5 watt crystal controlled trans- 
mitter—Sensitive Regenerative Re- 
ceiver. Send receive switch. Wt. 
Size. only 6°x4"x4”. 
ROVEN — SIM- 
PRACTICAL — Full 
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eon type amplifier. There 
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DANCO MFG. CO., P. 0. Box 533, Van Nuys, California 


ZYTRON ‘QUALITY BRAND 


RADIO & TY RECEIVING 


TUBES 


All Tubes Brand New, Individually Boxed, 
very Low Priced! Send TODAY for Catalog. 


ZYTRON TUBE CORPORATION 


220 West 42nd Street - New York 36. N.Y 
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” SERVICEMEN! 
Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO 
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E.E. OPTION ELECTRONICS 
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Earned through Home Study 
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Hollywood 38, California 


TAPE RECORDERS 
HI Fi COMPONENTS 
Tapes—Accessories 
UNUSUAL VALUES 

Send for Free Catalog 
DRESSNER 


69-02 RA-174 St. 
Flushing 65, N. Y. 


The Maryland Electronic & Tele- 
vision Association, Inc., is the name of 
a new trade group set up in Baltimore 
to combat malpractices in the TV re- 
pair business in that area. Working in 
cooperation with the local Better Busi- 
ness Bureau, the association is said to 
be planning an extensive cooperative 
advertising campaign to educate the 
consumer about the industry and, par- 
ticularly, to counter misleading adver- 
tising. 

It is claimed that the program will 
be aimed at a number of unethical 
practices said to be current in that 
area. Some of these include the use of 
a free estimate as a “come on”; state- 
ments to the consumers that can be 
interpreted as meaning that:no set has 
to be removed from the home to be 
repaired; and for violations of the 
state, city, and county electrical codes. 

Harry Johnson of Johnson Electron- 
ics Co., Baltimore, was elected presi- 
dent of the new Maryland Association. 
Officers named to serve with him in- 
clude William Rothmann of Roth- 
mann’s Television Service, vice-presi- 
dent; Edward Kernan of Stange Radio 
é Television Sales ¢ Service, secre- 
tary; and Paul Warrenfelz of Paul's 
Radio & Television Service, treasurer. 

The five directors named were Clar- 
ence Rudolph of Parkville Television 
Service, and David Werba of D. H. W. 
Television Service, both for two-year 
terms; Charles Schlesser of the Tele- 
vision Co. of Essex, Casimir Pelezynski 
of Kenwood Television Service, and 
Thomas Paige of Fidelity Appliance 
Co., were all named for three-year 
terms. 

Richard J. Kelso, partner-owner of 
Modern Radio & TV Sales & Service 
of San Jose, Cal., was recently elected 
president of the Radio Television Asso- 
ciation of Santa Clara Valley at a spe- 
cial meeting of the Board of Directors 
of the association. Kelso succeeded 
Quentin W. Muchow, partner-owner of 
the House of Video of San Jose. 

Named by the Board of Directors to 
serve with Mr. Kelso for the 1957-58 
term were W. I. “Bud” Smith, partner- 
owner of Harvey-Johnson TV of Palo 
Alto as vice-president, and Harold L. 
Kelley Jr., owner of Bay Cities TV 
Service Co., of Mountain View, secre- 
tary-treasurer. 

An interesting counter-measure 
against captive service, launched in the 
Detroit area of Michigan, will bear 
watching; it keeps service in the hands 
of local independents, yet gives set 
manufacturers the goals they seek 
through captive service. Local service 
dealers have banded together to form a 
financially responsible corporation, 
Telectro Service Associates. (Although 
members of the local Television Serv- 
ice Association carried out the concept, 
TSA could not itself be used because it 
is a non-profit association.) Philco and 
Sylvania have already signed contracts 
for factory-sanctioned service with the 
responsible corporation. Service will 
thus continue to be performed by local 
independent dealers who are participat- 
ing in the Telectro plan. —30- 
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Alignment of Midget Radios 
(Continued from page 39) 


| ceive a broadcast station on 910 kc., 
| you €hould get a beat signal with it 


when the generator is set to 455 kc. 
and is coupled to the receiver. Broad- 


| cast stations must keep their carriers 


within a few cycles per second of as- 
signed frequency; thus, if the genera- 
tor is set so that its second harmonic 
is “zero beat” with a 910-kc. broadcast 
signal, it must have its fundamental 
right on 455 ke. If there isn’t a 910-ke. 
station receivable, use another signal 
near that frequency, and note what cor- 
rection of the signal generator dial is 
necessary. (Of course, if the receiver’s 
intermediate frequency is not 455 kc. 
you set the generator accordingly, but 


| the idea is the same.) 


Use a modulated signal, and, as we 


| said before, keep the signal input down 


| to a barely audible level. 


Then you 


| can tell by ear when all if. adjust- 
ments are tuned for maximum. Of 


course, if you want to be fancy, you 


| can connect a v.t.v.m. to the a.v.c. bus 


and tune for maximum a.v.c. voltage, 


| but the ear is usually plenty good 


enough with this type of receiver. 


Oscillator Tracking 


Although the oscillator must provide 
at least a minimum injection voltage, 
its main function is to determine, by 
its own frequency, what frequency is 
to be accepted and processed by the 
receiver. It must usually provide a 
signal whose frequency is equal to the 
received-signal frequency plus the in- 
termediate frequency. If the tuning 
dial says “1000 ke.” (or “100,” as 
usually calibrated), the oscillator sig- 
nal should be 1455 ke. Also, this re- 
lation should be maintained over the 
entire tuning range—which is what is 
meant by “tracking.’”’ Well-designed re- 
ceivers track well when the oscillator 
frequency is correlated with dial read- 
ing in two places (600 ke. and 1400 kc. 
for most sets). If you try to extend 
the tuning range, or if you try to shift 
dial readings, you usually wind up by 
sacrificing the best tracking possible; 
also, you end up with much more sen- 
sitivity over one part of the tuning 
range than over the rest of this range. 
In a well-designed, well-aligned re- 
ceiver, sensitivity is reasonably uniform 
across the entire band. (Before at- 
tempting a check of tracking, make 
sure that the dial pointer has not 
slipped out of its intended position. If 
it has, the false readings that result 
will complicate attempts to adjust for 
proper tracking.) 

Of the two frequencies used to ad- 
just for proper tracking—600 kc. and 
1400 ke.—the second one mentioned is 
the first for which adjustment is made. 
Set the receiver dial at 1400 kc. first. 
Then set the signal generator to the 
same frequency. Rock the receiver 
dial a little each way to see whether 
the signal comes in at 1400 on the dial. 
If it doesn’t, adjust the oscillator trim- 


mer (on the oscillator section of the 
tuning capacitor, as shown in the photo 
at the beginning of the article), until 
it does. 

Now change the dial of the receiver 
and the signal generator frequency to 
600 ke. The 600-kce. signal should come 
in at 600 (60) on the dial. If it doesn’t, 
what you do next depends upon the 
type of receiver. If it is more elab- 
orate than most midget receivers, it 
has either a series padder capacitor or 
slug-tuning of the oscillator coil, in 
which case you adjust this until the 
600-ke. signal comes in at the right 
place on the dial. However, in most 
table-model receivers, there is no pad- 
der capacitor or slug to adjust. Then 
you look for a “split plate” on the os- 
cillator section of the tuning capacitor. 
The section of the outside plate which 
meshes only when the capacitor is al- 
most closed (low-frequency portion of 
range) is the one you adjust, by bend- 
ing it closer to or farther away from 
the remaining plates. If the 600-kc. 
signal falls too high on the dial, bend 
the plate farther away. 


R.F. (Mixer) Alignment 


When the oscillator has been set to 
the proper frequencies at the “60” and 
“140” dial readings, check to make sure 
that other dial readings, for stations 
you know, are reasonably correct. For 
midget receivers, don’t expect preci- 
sion dial readings! Now you're ready 
for r.f. alignment. 

Most of the small radios that we're 
talking about don’t have r.f. amplifier 
stages. However, for those that do, 
the tuned circuit for this stage is ad- 
justed in the same way as is the mixer 
circuit. The mixer circuit is simply 
peaked up on the received-signal fre- 
quency at the same two frequencies 
used for oscillator tracking. 

This operation is quite simple. You 
already know that the oscillator track- 
ing is OK; so, when you set the signal 
generator to 1400 kc. and the receiver 
dial to the same frequency, you hear 
the signal coming through. Once again, 
it’s important to adjust signal-genera- 
tor output for minimum audible sig- 
ral to avoid confusion from a.v.c. 
action. Then just align the mixer 
trimmer to maximum signal position. 

Remember, in midget receivers the 
mixer (antenna) coil is the loop an- 
tenna itself. If the loop has become 
damaged or some turns have been re- 
moved, you won’t get a peak within 
the range of the trimmer; or if you do, 
you can’t get good tracking. Sensitivity 
goes to pot for one portion of the 
tuning range but gets very good for 
another. Your loop just must have the 
right inductance or alignment can 
never be right! 

And that brings up something else. 
If you’re replacing a loop antenna, re- 
member that it has inductance, and 
that this value is important in the 
input circuit. Stock replacements may 
be supplied with extra turns, but de- 
ciding how many to remove for a good 
match is a knotty problem, so try to 
stick to an exact replacement. —30- 
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WRL'S 1958 CATALOGUE 

World Radio Laboratories, 34th & 
Broadway, Council Bluffs, Iowa, has 
just issued a comprehensive 200-page 
catalogue listing hundreds of items of 
interest to radio amateurs, professional 
service technicians, hobbyists, experi- 
menters, and audiophiles. 

In addition to listing and describing 
the firm’s own line of amateur gear, the 
new publication carries specs and pho- 
tographs of audio components, test 
gear, parts, antennas, technical books, 
tools, tubes, batteries, transistors, kits, 
and commercial mobile and SSB equip- 
ment. 

Copies of Catalogue 18 will be for- 
warded without charge upon written 
request to the company. 


COMPOSITION RESISTORS 

International Resistance Company, 
401 N. Broad St., Philadelphia 8, Pa., 
has issued a 12-page technical data bul- 
letin on its redesigned, re-engineered, 
and re-evaluated fixed composition re- 
sistors. 

Information on the Type BT units in- 
cludes data on construction, character- 
istics, solderability, terminations, heat 
dissipation, color coding, tolerances, 
power and voltage ratings, tempera- 
ture rise, matched and balanced pairs, 
etc. Detailed charts and graphs are 
also included. 

Write the manufacturer direct for 
copies of Bulletin B-1C. 


RESISTOR DATA 

General Resistance, Inc., 577 E. 156th 
St., New York 55, N. Y., has recently 
issued an 8-page catalogue which cov- 
ers its complete line of custom-made 
precision wirewound, encapsulated re- 
sistors and rugged, hermetically sealed 
resistor networks. 

Incorporated in this compact cata- 
logue are easy-to-read charts and 
graphs, illustrations, drawings, and 
specifications. The wirewounds avail- 
able in the line include axial, lug, 
printed circuit, and radial lead versions 
of microminiature, miniature, and 
standard size models. 

For further information on the line 
and a copy of the catalogue, write the 
manufacturer direct. 


TV REPLACEMENT GUIDE 


Thordarson-Meissner, Seventh and 
Bellment, Mt. Carmel, Il, has issued 
a new TV Replacement Guide Supple- 
ment, #9-57. 

The supplement features all of the 
new flybacks and yokes which the com- 
pany introduced in 1957 and covers the 
following TV receiver manufacturers: 
Admiral, Airline, Crosley, DuMont, Em- 
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erson, General Electric, Hallicrafters, 
Magnavox, Motorola, Muntz, Philco, 
Raytheon, RCA, Sentinel, Silvertone, 
Sylvania, Westinghouse, and Zenith. 

Copies of this replacement supple- 
ment will be supplied without charge 
on written request. 


“RADIO-ELECTRONIC MASTER" OUT 

United Catalog Publishers, Inc.; 60 
Madison Ave., Hempstead, N. Y., has 
announced publication of the 22nd edi- 
tion of “The Radio-Electronic Master,” 
containing 1584 pages. 

The industry-wide reference volume 
lists over 150,000 items made by some 
350 manufacturers. Detailed descrip- 
tions, specifications, and prices are 
given on standard stock items, more 
than 11,500 of which are illustrated. 

The 1958 edition includes tubes, test 
equipment, capacitors, resistors, relays, 
coils, antennas and accessories, trans- 
formers, recording and p.a. systems, 
hi-fi equipment, hardware, tools, trans- 
mitters, communications receivers, wire 
and cable, speakers, microphones, rec- 
tifiers, converters, amateur gear, 
switches, volume controls, etc. 

As usual, the new edition will be ob- 
tainable from electronic parts distrib- 
utors. Write the publisher for a listing 
of the firms handling this book. 


TUNG-SOL SEMICONDUCTORS 

Tung-Sol Electric Inc.’s Semiconduc- 
tor Division at 95 Eighth Ave., Newark 
4, N. J., has issued a 4-page technical 
data sheet covering its germanium 
transistors. 

The publication, which is printed on 
heavy paper stock so that it can be 
posted on a wall, if desired, carries 
maximum power rating curves, a list- 
ing of standard transistor symbols, and 
a conversion chart for forward current 
transfer ratio, switching characteristics 
at specified bias, and provides data on 
d.c. measurements. 

RADIO SHACK FLYER 

Radio Shack Corp., 167 Washington 
St., Boston 8, Mass. and 230 Crown St., 
New Haven 10, Conn. has issued a 24- 
page flyer which lists a wide variety of 
radio, electronic, and gift items at spe- 
cial prices. 

Included are transistor radios, a com- 
prehensive assortment of audio com- 
ponents (speakers, turntables, arms, 
cartridges, etc.), complete record play- 
ers and changers, amplifiers, transistor 
kits, records, tools, ham gear, test 
equipment, and a.c.-d.c. radios. 

Copies of this money-saving flyer aré 
available without charge. Make your 
request direct to either office of the 
company. —- 


3-CM-TRANSCEIVER 


Complete with magnet and Magnetron 
725A, 2 ea. Klystron 723/AB, 2 ea. 2D21, 
5 ea. 6AK5, 1 ea. 6AL5, relays, gold plate 
wave guide, etc. 


APN4B LORAN 


New with indicator and 
receiver 


UHF receiver 28-4000 Me. precisi 
AN/APR-4 ceiver utilizing i tuning units with “direct 
reading dials in Mc. Receiver has a wide and narrow 
band vite 30 Me. 1.F. strip which may be selected 
at will. 110 V AC. 60-2600 cycle. 

Brand New 


BC-659 FM Receiver-transmitter, 
controlled, two channels, freq. 
27-38.9, 9 Mec, 13 tubes, 
speaker, dual meter for ‘S14. 95 
ment and — circuits. $14, 

Exc. 

BC $0h..-tine as abet except es 


speaker and 20 to 27 6.95 


BC 683. Ten Channel Push-butfon or 

continuous tuning FM RECEIVER 27 

to 39 Mc complete w/tubes, speaker, 

squelch circuit, 12 volt 

power supply. Exc 

oe 603. Same as above except 20 to 
$1 4.95 

BC 604—10 Channel, _ Watt Crystal 

Controlled 20 to 27 } Mc Transmitter. 

Complete with tubes. 

wt. 30 Ibs. Exc.... 


F.0.B. Chicage or ceavemnenth, pes. 


oe 4 Channel Crystal Controlled Transceiver 
-5 Me to 6.7 Me, ri 

tubes, Ex 19.95 
12 Volt dynamotor for above, with dual output 
220 V, 125 MA, and 450 V 230 MA, complete 
with filter and 12 V starting relay, Exc. . 
oe ee 


Bendix "100 | Watt Transmitter 


Easily converted to 10-20-40-80 Meters. Has 
four separate output tanks. One 4 position selec- 
tor which changes the ECO IPA and output tank 
simultaneously. Uses 2—807, 4— 

12Sk7. Complete w/tubes. .... .ea. . 
—-—— Ee ee 
MP-28 modulation and Power supply for the 
TA-12 transmitter. Complete with 4 tubes. Dyna- 
motor has an output of 540 V. DC @ 450 ma. 


wun Ricaaaacan y { 4.95 


3 CM-X Band Airborne Search Radar 


Brand new RECEIVER and TRANSMITTER com- 
plete with Parabolic Antenna; Azimuth 75° each. 
Direction 150° complete with amplifiers, indica- 
tors, control box, less junc. box, connectors. 
complement consists of: 
+. — 656 2 ea.,—725A 
ea.,—6V6GT 1 ea.,—807 
-—6AKS 1 ea.,—VR1I0S 
ea..—6SL7GT 4 ea.,—VR1SO 
~~~ 7T24A 
(govt. asquis. cost over $4000.00). Ship. wt. 
431 Ibs. w/operating instructions. $6 a 50 
YOUR SPECIAL PRICE ® 
F.0.B. Penna. warehouse. 


oe aaa eee 
1-208 A standard of voltage freq. and freq. devia- 
tion for the testing, alignment, calibration and 
sensitivity measurement FM fers. Freq. 
sone 1.9 to 4.5 Mc. and 5 Me. Operates 

from either 12 a or 110 ‘VAC, Govt. acg. cost, 
$1800.00. Ex "$59.50 


LM FREQUENCY METER 
ra pe = crystal zene ts modulated 
w ca ti book 
20, O00Ke—_Exe. ~ $49. 50 
less calibration wesh O20. so 


BC 923 MOBILE FM RECEIVER, 27-38.9 MC 
Complete with built-in loudspeaker, squelch control, 
speaker phone switch, sensitivity control, variable 
Permeability) tuning for each channel of 4 channels 
permits pre-setting of 4 frequencies. hae ime » 


MODULATOR - with tubes . 2 813; 
i ea. 807; 1 = 5SR4; 2 e. AGT: 
1 ea. 6D4. — Ship. wt. 60 4.95 
813, SS. - ea., 2 for $10.00; B07 ‘98¢; GAGT, 49¢; 
5R4. 49¢ 

WRITE FOR NEW BULLETIN 


25% Deposit required with orders 


R W ELECTRONICS 


2430 So. Michigan Ave., Chicago 16, Ill. 
Dept. N, PHONE: CAlumet 5-1281-2-3 
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M.A.R. TRANSMITTER-RECEIVER 


200-400 me. Crystal controlied. With 1 


5. b A 
plete with cables, headset, mike. Like $99.56 50 
new. A COL UMBIA MONEY-SAV ER! bd 


BC-603 RECEIVER 
20-28.5 me FM. 12 24 V. Fair condition. 
Complete, but some lees tubes. 
THEY'RE HOT! 


COMMAND GEAR ROUND-UP 
ows oy gata Cond. 
, X gtsre ke. 
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on 


TRANSA! ITTERS —Excei. Cond. 
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7 we. os eed 
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MD7 ARC-S ‘Modulator 
BC-442 mies fe 


For mi 
Triple Receiver Sorts A best — for oe 2. 9S 
t-os. 
Control Boxes. Ea. ‘si. oo. “Plugs. tach, $1.00. 
GN- 4 oe 7. aoe is eae Out- 
000 VDC @ ; 12 VDC @ 

New “original ae 

bs 


FRA cg aay SHIFT RECEIVER TON- 
VERTER: teletype. Has 400 ke $39.95 
IF Excettont cond. Oniy 


Less ieee xfrmr, 


20-27 MC. 30 W. outpu' 
tubes. New and like — cond. Wt 9 
Aporon. 20 Pe. , : 
All orders FOB Los .——— 25% deposit re- 
ired. All items subject to prior sale. NOTE: 
MINIMUM ORDER $3.00. WRITE TO DEPT. R. 


ELECTRONICS 
ONTIATAO ME 2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


Pomme 


--.get the ultimate 
in your 
tape recordings... 


THE LIBRASCOPE MAGNETIC 


noiseraser 


Save your tape and still enjoy quality re- 
cordings with this magnetic Noiseraser 
unit. Easier, faster degaussing (erasing) 
for old and new tapes. End undesirable 
noise and signals. 

Demagnitizes 4” tape on reels up to 10” 
dia. Size: 7%” x4%"x3%”. Operates on 
standard 110V AC. A reasonably priced 
superior tape-eraser. 


Write for Bulletin. 


IBRASCOPE 


INCORPORATED 


131 E. SANTA ANITA AVE., BURBANK, CALIF, 


Taming Tough Dogs 
(Continued from page 45) 


Re and Rs were charred and had 
changed value. I replaced them and 
checked resistance to ground. It was 
low, so I checked C.; and found it was 
shorted. After replacing it I turned 
the set on, and, although the resistors 
were no longer running hot, there was 
very little sound. I changed the 3BN6, 
varied the AM rejection control, and 
checked voltages on the different pins 
of the stage, but everything was nor- 
mal. Z,; was in the line of the original 
short so I checked its resistance and 
found it also was normal. I tapped the 
plate of the 3BN6 with my screwdriver 
and got sound through the speaker, so 
I figured the output circuit was OK. 
Next I tried aligning the coils in this 
circuit and got more volume, but it 
wasn’t enough and sound was garbled. 
I then went back into the audio if. 
stage, but could find nothing unusual 
there. As a last resort, I installed a 
replacement for Li, figuring some of 
the turns might have shorted and 
changed its resonant frequency. It was 
a good theory but it didn’t cure the 
trouble. I was now at my wits’ end and 
ready to toss in the dropcloth; how- 
ever, my theory sounded so good, I 
decided to apply it to Li;. It had meas- 
ured OK resistance-wise, but again a 
change in resonant frequency could 
cause the trouble. I ordered a replace- 
ment, installed it, and breathed a sigh 
of relief: the sound came in loud and 
clear. A little touch-up on the align- 
ment had it playing as good as when it 
was new. If I hadn't tried jumping in 
new parts, as you suggest, I'd never 
have found it.” 

Ed picked up his pipe, lit it, and 
nodded knowingly. “A few more tips: 
when you're stuck on a set, check your 
production changes. A lot of fellows 
throw them out when they come in the 
mail. Don’t do it. The fellows that 
recommend them know what they’re 
doing; they start running into the 
same trouble repeating on the same 
model, so naturally they recommend a 
change. A lot of your dogs are re- 
paired for you right in these publica- 
tions. 

“Another thing: don’t be afraid to 


|eall your local set distributor when 


you’re up against the wall. Pick up 


| the phone and ask for technical infor- 


mation. You'll get the service mana- 
ger. Tell him you have a problem with 
one of the sets his company handles 
and describe the symptoms. Have all 
your data handy so as not to tie him 
up too long. Quite often he’s run into 
the condition and can give you the 
answer right off. Most of these fellows 
are quite willing to listen to you and 
will make an effort to help you if they 
can. 

“About the only other thing I can 
think of,” Ed went on, “is to build your 
own tough dog file.” He walked to the 
schematic cabinet and patted it affec- 
tionately, “Here’s a complete set of 


prints on just about every set made.” 
He pulled several out at random. 
“You'll find all sorts of marks and 
notes on most of them. I wouldn't sell 
these prints for anything because they 
couldn’t be replaced. Every tough job 
(and a great many of the simple ones) 
we've ever run into, in this shop, is 
listed right on the schematics. Here, 
take a look at how we do it,”’ he beck- 
oned to Jerry. “After the trouble is 
found, I circle the defective part with 
a red pencil. Then, at the bottom of 
the page, I make a brief footnote de- 
scribing the symptoms. That way I'll 
never spend too much time on the 
same thing more than once. Look at 
this one here.” He pointed at the red 
circle on the Stromberg-Carlson print 
he had opened (Fig. 5). “What a time 
this one gave me. 

“It started out with no high voltage. 
A new fuse gave me a raster, but it 
had a thick drive bar down the middle. 
I tried the horizontal output and the 
damper tubes, as well as the drive con- 
trol, with no result. Likewise the hori- 
zontal output and saw-tooth forming 
circuits. I jumped to the damper cir- 
cuit next, and checked voltages: no 
luck. Then I checked Cu, Lee, Cus, Ceo, 
and the horizontal-size control. Every- 
thing measured OK and produced the 
same abnormal raster when I replaced 
them. 

“While I had the size control open, 
I decided to check the winding of the 
high-voltage transformer that it 
bridges. As you can see by the red 
circle, it was a most fortunate de- 
cision; the winding was open. In view 
of the fact that I had plenty of high 
voltage, it would have been a long time 
’til I decided to check that trans- 
former. However, the main point is 
that it happened to this set and it can 
happen again to others like it. If it 
does, this print will spill the beans to 
me as soon as I open it.” 

“That’s a darn good idea,” Jerry 
agreed, “and since your schematics are 
not for sale, I’m going to get me a big 
red pencil and start a file of my own.” 
He rose and walked over to get the set 
he had come for: “I’m going to try 
your system; it sounds real good. I 
may not be able to get the act on tele- 
vision, but maybe I can become a dog 
tamer too.” —30- 


Fig. 5. The presence of high voltage 
diverted suspicion from the indicated 
winding of the flyback transformer, 
which was finally found to be open. 


RADIO & TV NEWS 


45 Piece ‘Powerhouse”’ 
HOME WORKSHOP OLSON 
Treen = RADIO WAREHOUSE 
Buys More — Sells More 
Nobody Gives More 


Service, Quality, Low, Low Prices 


Reg. $69.95 


Wye * 3 Mounted Grind- TMI chicig Brand Plastic RECORDING TAPE 


ing 
-— © 12 Sand — Chosen by actress Jayne Mansfield and Chief Radio 
3 6 Fy ~ Operator of Moore-McCormack Steamship Lines. Holds 
ine up perfectly under all kinds of adverse conditions, Mir- 
® Lambs Wool ror polished red-oxide bonded to smooth strong plas- 


sponse 50-15 1s. Low distortion, f 
Polishina Bonnet output, Standard 14° width, 7” dia. reels—individually 
You save over 50% on this complete boxed 
home workshop. ALL BRAND NEW— 1200 Ft. Reel 1800 Ft. Reel 
Shipped in factory sealed cartons— Stock No. Doz 
backed by Olson's guarantee. Operates > ° ” | X-583 $945 ea. 


on 110-120 Volts, 60 cy. AC. Se aa : note ot 6 an: 
a. Single ea. 


TELEGRAPH KEY ACOUSTIC New VM 4Speed Automatic RECORD CHANGER 


FOAM ©@ Two Precious tipped Styli © Heavy Duty Motor 
@ Ronette Cartrid @ Manual Play Position 


~~ ge . 
= 72” x 18” x V2” ROLL @ 9” Weighted Turntable @ No Preamp Required 
e~. s kN Plays all three sizes of records. Shuts off after last record 
toc _ - has played. Has storage position on speed selector to save 
lo. CA-62 idler wheel when not in use. Has needle quard built onto 


turntable chassis. Finished in rich brown and cream. Only 
Stock No. 


X-679 


Ideal for beginner or ham. 
All parts plated with base 3 Rolls for $8.50 
of mold phenolic. Pull Sound absorbing sponge 
knob size, adjustable arm rubber padding for lining 
and tension spring. Coin Hi-Fi speaker enclosures. 
silver contacts Easily cut to any size Entirely new drill saw combination that Reg. Price 
" cabinet. Gave from saw = %” rit tn, . ai 
e 4 : Ss rame, heavy « 1O- 
tor, trigeer switch with lock button for cor $25.95 
tinuous operation, Saw has i 
tip adjustments for depth of « 
oF ony . 0 to 4 


1“ ts 6 


Ea four wires to connect. Operates on 
° 1314” 


jsS: Stock No. 
RP-105 


Accessories for Above [$"rrm°spindicnstock No. RP-l 


1 vol 0 
1134” x Height above turntable 
3%". 


06... 


maximum 
in- 


HAND NIBBLING TOOL GERMANIUM RADIO 


1ard operation all bearing cc 
Stock No. TL-161 wily wuaranteed. Sa uh. wood, 
plastic, asonite, hard rubber. non-ferrous 


Nae 
3 g 5 Complete with Crystal Earphone faaterials. tite, pineter, etc Stock No. TL-164 
ai 
New Magnavox 15” HI-FI SPEAKER 


pd y~" : 12 3 5: y/, Stock No. A genuine Magnavox 15” PM 
? 7 ~@ $-287 Speaker with a 1 pound Alnico . 
Fo gy Soak Sane WHE ont eupeeady Magnet. Delivers beautiful wide 
. P esigns in J - range fully rounded tones. Fre- 


gauge steel, 1/16” aluminum, = 
copper or plastic. Metal edges A completely assembled radio fea- quency response 30-15,000 cps. 


remain flat and smooth after each turing germanium diode detector, Voice coil diameter 1%4”. Imped- 


cut 3 

; iron core aatenna coil, variable > 2 : 

Replacement Punch for Above eandeanet, antenna lnadin and ance 8 ohms. Power handling 
so $2.70 Ke. ground wire. Size 31/4 x 22 x 1”. capacity 18 watts. 


Stethoscopic HEADPHONES | OLSON Bargain Stores In 


e 
Wilcox-Gay ke sad CHICAGO—623 W. Randolph St. 


CHICAGO—123 N. Western Ave. 
1908 Models R & 3 fe CLEVELAND—2020 Euclid Ave. 
FIRST WITH TRANSISTOR PRE AM , PITTSBURGH—5918 Penn Ave. 
nig Eq, 5:00 | MILWAUKEE—423 W. Michigan 

™ BUFFALO—711 Main Street 


Se . Reg. $129.95 . 
7 | $7931 = “ee Saaipnne” we Ese ef How to Order from 
Stock 


® plastic construction. With 36” 


conductor, twisted, pliant cord. 
ree Model 732 OLSON 


Own this beautiful two tone Tape Re- At this low p “an't i 
corder at leas than dealer is low price you can't go wrong Mail your order to T-18 Forge 
tast toned ous — . a in buying even TWO recorders. Easy Ww R ST 
4 = . - P to use, just push buttons ee record I E RIPPERS oo. gr yh ey ty ——_ 
x th drives a 5 x 7 dual cone —play—fast forward—fast rewind tance order (add for post- 
pong HL — ons high oe New thumb silhouette volume, bass Deluxe Automatic Model age 5¢ for each dollar's worth 
> : pte mn ures ua spe ° ~ } , » p, 
(Tl & 3%%4 al track, me ~~: ri: ey ag “" Bog al speed ordered — 10¢ for each dollar's 
> lifer, Dr ‘72 ove s . c o / i 
to 4 wy _ up to 4 hours recording on 7” reel $ ost, ie. = s Le “> ‘SON o- 1.000 
mat J es away). OLSO EFUNDS 
— eve indicators, pluxe pe quency response 85-8,000 cps. Fea- Ea EVERY CENT NOT USED. Or— 
Matic’ tures include: Transistor preamp, send _ i 
ag me lock button, Record-Phono- = Ore eocory don sured c.0.D “end. ggg Fae 
input jack and autc > erase. , 4 . im anal ~ : rch 
ae mr d auto * r Eve Strips all wire quick- expressman for me: andise and 
1 and Rovin * 12 'to IS, Hardened steel ff) Postage. ALL MERCHANDISE 
ardened stee le 
x 10°. W s tape and empty 5” reel. Operates on \ ize 7” blades. Overall 100% GUARANTEED. PLEASE— 


9-120 "V. AC., 60 110-120 V. AC., 60 cycles. Size a MUM 
14% x 14x 9". Weighs 26 Ibs. — Caer Saee. 


tomatic Shut Off, ‘‘Normal’’ “Over- of 2400 ft. long play tape. Fre- 


T-18 FORGE ST. 
AKRON 8, OHIO 
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TV & RECEIVING TYPE 


TUBES 


AT SENSIBLE PRICES! 


Individually boxed. First quality only. Brand New 
WRITE FOR LATEST TUBE CATALOG FREE! 
Receiving, transmitting, special purpose tubes, 

diodes, transistors, etc., lists. 


Electronic Equipment Specials 


T-23/ARC-S transmitter—100 to 156 Mcs 
like new with tubes 
T-126/ARC-S transmitter—Same as T-23 
except 100 to 146 Mes. 
Shalicross 0-5, 1p, and 20 Kv. Kilovolt- 
7 Brand ew. a sealed cartons. 
$255.00 " Spec 
precision VARIABLE. CAPACITOR— 
double-spaced, heavy brass end plates— 
ceramic insul., 15 Mmf. to 115 Mmf., 
——_ me freq., 4144" x 342" x 3”. 
Ideal for VFO, etc. @ $: 3. 95 ea., 2 for 
GEIGER COUNTERS—RCA . Brand New, 
jobber boxed close out prices—W RITE 
for price—5 different models. 


RCA PLATE TRANSFORMER 


Pri. 115 V.-60 Cy., Tapped at 105 V. Secondary 
1100 volts CT @ 250 ma. 6.3 V. at 5 Amps., 5 
volts @ 3 Amps (125 volt bias winding). Ideai 
for low-power transmitters, power amplifiers, etc. 
Fully cased. 5599 new in original cartons @ 
$6.95 ea., 2 fo $11.00 
POWER SUPPLY KIiT—Containing the transformer 
described above plus two 10 MFD. 600 V. oil 
condensers and one 10 Hy. 200 Ma. filter choke. 
All brand new ‘ 9.95 
MD-7 Modulator (w dyn.) uses ‘PP1625's.$ 9.95 
BC-456 Modulator (w/dyn 4.95 
a} Prim: 115 VAC/60 cy. ‘ines 28 V. 

10 amps 
Eldico High- Pass Filter @ 75c ea., 
Glas-Line Non-Metallic Guy- Line— 


Mes.) Xmtr. New/like 


new 
GE RF Ammeter. 0 to 4 amps RF. 2” — 
Westinghouse Choke, 10 Hy. e Rik) ° 
Cabinet w/hinge top. 8” Hx 0” Wx D. 
Orig. used for Eldico 500 Watt antenna 
tuner. Grey finish, New @ $2.95 ea., 
2 for. 
one w /hinge tp: Grey crackle finish. 
"Hx ». New. Excellent for 
nah Es rig, inaitines, Enclosed cab. @ 
$3.50, 2 for... Seb: Oh pre me a 
6 Foot Line Cords. Extra-heavy zip cord 
w/plug, 5 for 
FTR Miniature thoke——2 Hys. @ 130 Ma. 
234,” high, 142” wide, 1” deep. Herm.- 
sealed. Brand new. Price: 40c ea., 10 
for $3.00, 100 for : 
Plate Xfmr. Prim: 115 60 cy. Sec: 
220 Ma. 4}! x 4"%x 4" Grey 
upright mt. tidico TR2 Brand 
$4.95 ea., 3 fc 
NC Power Xfrm. Brand new, exact replace- 
ment for NC-240 National Receivers. 
Also used in NC-100, 101-X, ete. @ 
$5.95 ea., 2 for. 
Walnut instrument case. Brand new. 
Hx 8° Wx 5" D. Used for instruments, 
etc. w/ handle—Real beauty @ $3.95 
ea., 3 for... 


INFRA-RED CL-2 LAMP 


device that makes license free transmission a 
CW can be transmitted over 
infra-red \ ' 


cc: 2 LAMP with spec.’ sheet (worth “Si0. 00 


2-COLOR TUBE CARTONS 


ur tube stock neat. New 


~ ge 
Minimum quan- 


5 s' 
2 color cartons will be shipped. 


TUBE STACKERS 


White glossy only. Ministacker 

holds 10 Mini. tube cartons; — 
stacker hold 0 “GT"’ cartons 
SIZE 

Ministacker 

oT 


Per Case of 1000 Stackers... .$12.50 
All cartons and stackers F.O.B. N.Y.C. 
WRITE FOR LATEST COPY OF BARRY'S 
JANUARY 1958 “GREEN SHEET’ 
TERMS: 25 per cent deposit _ order, balance C.0.D. 
all wo yg uaranteed of merchandise 


cost 
only. F.0.8 " cinimun ‘eranr at 00. Subject 
te price variation and stock depietion 


B A R R 4 aaeomes 


512 Broadway, Dept. RN, N. Y. 12, M. Y. 


HQ for the 5 TOP NAMES a | CL dae 
PALENDAR a 
of EVENTS dea. 


JANUARY 6-8, 1958 : 


Fourth National Symposium on Reliability 
& Quality Control. Sponsored by IRE and 
AIEE. Statler Hotel, Washington, D. C. 
M. M. Tall, Radio Corporation of Amer- 
ica, Moorestown, N. J., general chair- 
man. 


JANUARY 16 
Seventh Annual Sylvania Television Awards 
Presentation. Plaza Hotel, New York, 


N. Y. 


JANUARY 22-24 
EIA Conference on Automation. Spon- 
sored by the Engineering Department of 
EIA (formerly RETMA)}. Arizona State 
College, Tempe, Ariz. Additional details 
from J. A. Caffiaux, EIA, 11 W. 42nd 
St., New York 36, N. Y. 


FEBRUARY 9-15 
National Electrical Week. 


MARCH 16-22 
Nuclear Congress. ‘Sponsored by IRE, 
AIEE, ASME, and other professional 
groups. ‘International Amphitheater, Chi- 
cago, Ill. Contact International Atomic 
Exposition, 304 Architects Bidg., Philadel- 
phia 3, Pa. for further information. 


MARCH 27-29 
Ninth Biennial Electrical Industry Show 
and Fifth Electrical Maintenance Confer- 
ence. Shrine Exposition Hall, Los Angeles. 
Paul H. Henrichs, Southern California 
Edison Co., chairman of conference 
committee. 


PHOTO CREDITS 
Credit 
Westinghouse Electric 
Corporation 
; Sylvania Electric Products Inc. 
46 (Fig. 1), 47 (Fig. 3). .Potter & Brumfield 
47 (Fig. 2) .Comar Electric Company 


47 (Figs. 4 & 6) Automatic Electric 
Company 


Heath Company 

University Loudspeakers, Inc. 
Ray Cicero 

Simpson Electric Company 
Viking of Minneapolis 
Glaser-Steers Corporation 
General Electric Co. 

Bergen Laboratories 

Radio Corporation of America 
Audio Devices 


Page 
35, 36, 54, 55 


Our thanks to the isllowing ergenisstions 
for lendi the attractive “props” used in 
this month’ s cover setting: Pillows—Leonard 
M. Schur; Flowers—Ruth Joyce; Painting 
“Remnants of Still Life’ (Gadbois)}—The 
Little Studio, Ltd.; Model's Ensemble from 
the “At Home” Collection—Greta Plattry; 
Furniture — Smilow-Thiele; and Lamp — 
Lightolier. 
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«= Phone: Walker 5-7000 A 


GET YOUR COMMERCIAL TICKET 
EASIER WITH... 


The gnly book with complete discussion 
of answers to every technical question in 


JOHN F. RIDER PUBLISHER, IN( 


116 West 14tl New Y k 11 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS 


SK ee wr nr nr nr nr awww een es 


|TAPE RECORDERS | 


WHOLESALE PRICES 


HI-FI COMPONENTS '! 
NATIONAL BRANDS I 

WRITE FOR FREE CATALOGUE ; 
| 


| CARSTON 215-RD E. 88 ST. 


NEW YORK 28, N. Y. 


Uf DE wectwincIA~~eey <D 


Be a “‘key"’ man. Learn how to send and 
receive messages in International Morse 
code. Communicate with operators around 


Write for FREE BOOK 
CANODLER SYSTEM CO. 
2-A, Box 928, Denver 1, Colo., U.S.A 


YOU'LL BE SATISFIED 
WITH OUR CLASSIFIED 


i mg grads get 


ahead faster! 
. . . have higher incomes . . . advance more rapidly. 
Grasp your chance for a better life. Share rewards 
awaiting college-trained men. Important firms visit 
campus regularly to employ Tri-State College grad- 
uates. Start any quarter. Approved for Vets. 


Bachelor of Science degree in 27 months 


Complete Radio Engineering courses (TV, UHF, FM, 
Electronics). Also Mechanical, Civil, Electrical, Chem: 
ical, Aeronautical Engineering. In 36-months a B.S. 
in Business Administration (General Business, Ac- 
counting, Motor Transport Management). Superior 
students faster. More professional class hours. Small 
classes. Enrollment limited. Beautiful campus. Well- 
equipped labs. Prep courses, Enter Mar., June, Sept., 
Jan. Earnest capable stude (whose time and b get 
require accelerat ourses and modest costs) 
are invited to Jean McCarthy, Dir. 
Adm., for Catal d book “Your Career 
in £ ing Commerce.’ 


7 “id TRI-STATE COLLEGE 
pai. 1618 College Ave. Angola, Indiana 
RADIO & TV NEWS 


6 ee 6 lll | nn 


ee ee ee ee 
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CLASSIFIED 


RATE: 50¢ per word. Minimum 10 words. March Issue closes January !0th. Send order and remittance to: RADIO & TV NEWS, 366 Madison Ave., N. Y. C. 


RADIO } 


TUBES. All kinds. Must be new or in usable con- 
dition. Also revrs, xmtrs, test equipment. Highest 
prices paid or swap for choice equipment. Denby, 
78 Cortland Street, New York 7, N. Y. 


COMPLETE radio, electronics theory & 


television ; broadcasting; servicing; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
soe Technical Institute, Dept. N, Valparaiso, 


DIAGRAMS! Repair Information! Radios-ampli- 
flers-recorders $1.00. Televisions $1.50. Give make, 
model, chassis.—TV Miltie, Box 101RA, Hicksville, 
New York 

RADIO & TV Tubes at manufacturers prices. 
Guaranteed—Send for free price list. Edison Elec- 
tronic Tube Co., Menlo Park, N. J 


DIAGRAMS—Radios, Amplifiers, Changers, $1.00 
Each. Television Service Data $2.00. Unknown 
Models, Give Tube Layout And Part Numbers. 
Cable Electronics Corp., 851 10th Ave., New York, 
‘. Y¥. (Formerly Kramer’s Radio Service). 


DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672-RN, Hartford 1, Conn. 


TUBES—TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
Ist Quality, Top Name Brands Only. Write For 
Free Catalog or Call WAlker 5-7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y¥. 


ARMY Throat Microphone, New 50¢. Surplex, 
Box 118, Jersey City 4, New Jersey. 


HI-FI Amplifiers, Speakers, Tape Recorders, turn- 
tables. Ham transmitters and Receivers WRL, Na- 
tional, Hallicrafters, Hammarlund Johnson 8. Col- 
lins Easy Terms Ken-Els Radio Supply 428 Central 
Ave., Ft. Dodge, lowa or 67-16th Ave. 8S.W. 
Cedar Rapids, lowa. 


TUBES—tTelevision, Radio, New, Guaranteed. 
Boxed. Approximately 80% off, Transmitting, 
Special Purpose Tubes, write Bell Electronics, 40 
Canal, New York City 2. 


CUSTOM Augo Radios for foreign and American 
cars, AM-FM, American, British, German. Whole- 
sale prices. Square Electronics, 150-60 Northern 
Bivd., Flushing, N. Y 


ASSORTED Ceramicons, Dog Bone & Dise Conden- 
sers—Special $1.00 Lb. Mixed Plus 25¢ Postage & 
Handling—Center Electronics Co., Inc., 72 Cort- 
land St., New York City 

3x.2mf 4000vDCw $2.15 2x.5mf 600vDCWw 
KNOB-dial 2 inch $.10 2x6.3v @ 1A T.5v @ 
2x5v @ TA 115/60 cycle pri. $7.45 send for 
Cooper Electrical Co. Park Ridge, N. J. 
TELEVISION Sets $11.95. Free List. Jones, 
High St., Pottstown, Pa. 


WANTED 


HAM Receiver And Transmitter. Setting up sta- 
tion. Cash or trade. Santer, 172 Washington 
Street, New York 7, N. ¥ 


ART-13/T47A. Transmitter—$175.00; ART-13/T47 
Transmitter—$125.00 ; BC-788 Alt—$100.00 ; ARC-3 
Transceiver Complete—$200.00; R5/ARN-7 Radio 
Compass—$75.00; BC-348 Rec’r. Unmod. Q & R 
Models—$50.00; ARC-1 Trans—$200.00; BC-312 
Rec’r—$40.00; BC-342 Rec’r—$50.00; Ship via 
Express, C.0.D. Subject to Inspection to H. Finne- 
gan, 49 Washington Ave., Little Ferry, N. J. 


CYLINDER and old disc phonographs. Edison, 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono-o-phones, Columbia cylin- 
der Graphophones, and coin-operated cylinder 
phonos. Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
hi-fi components. Box 50 % Radio & TV News, 
366 Madison Ave., New York 17, N. Y¥ 


CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WaAlker 5-7000. 

WANTED: Receiver R5/ARN-7, MN-62A Trans- 
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, I-152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 70 East 45th St., N. Y. 17, telephone 
LExington 2-6254 

LABORATORY Quality Equipment and Military 
Surplus Electronics bought, sold. Engineering As- 
sociates, 432 Patterson Road, Dayton 9, Ohio. 


AIRCRAFT And Ground Radios. Will Better Best 
Offer—Dames, W2KUW 308 Hickory Arlington, 
3 


WANTED: Adaptor fittings to enable use of 
Exakta camera lens on RCA TV camera extra 
mounts. Classified Box 563 % Radio & TV News 
366 Madison Ave. New York 17, N. Y. 


HIGH FIDELITY 


PRICES? Try ours! Everything in Hi-Fi. Factory 
sealed components Write right now. Audion, 
64-62 Booth St., Rego Park, N. Y. 

DISGUSTED Of “HI” HI-FI Prices? Unusual 
Discounts On All Your High Fidelity Requirements 
Write Now. Key Electronics Co., 120 Liberty St., 
New York 6, N. Y. EVergreen 4-6071. 
KARLSON Enclosure Manufacturing Plans $2.00 
Specify 8” - 12” - 15”. Radio Bookshop, 1379 E. 
15, Brooklyn 30, N. Y. 


PAPE RECORDERS 


TAPE Recorders, hi-fi components, tapes. Unusual 
Values. Free catalog. Dressner, 69-02 R, 174 St., 
Flushing 65, N. Y. 


17, N. Y. 


RECORDERS, HiFi, Tapes, Free Wholesale Cata- 
log. Carston 215-R E. 88 St., N. Y. C. 28. 


WHOLESALE Catalog 10¢. Recorders! Tapes! 
Typewriters! Radios! Towers, 3155, Philadel- 
phia 5. 
RECORDING Tape—1800 $1.84, 1200 $1.44. 
Guaranteed. Catalogue. Broadcast Tape, P. 0O. 
Box 231A, Wallingford, Conn. 


PHONOGRAPH Records cheap, postpaid. Cata- 
logue. Paramount, Box 242-N, Williamsport, 
Penna. 


BUSINESS OPPORTL NITIES 


FOR Sale. TV Cable System and retail appliance 
outlet in Estes Park. Equipment priced at cost 
less depreciation. Per established record; should 
return investment in less than three years. Write 
Michael Marden, Lashley-Persons, Estes Park, 
Colorado. 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 


INSTRUCTION 


ENGINEERING Degrees, EE Option Electronics 
earned by home study. Residence classes also 
available. Pacific International University (oper- 
ating as a college of engineering only at present), 
5719-C Santa Monica Boulevard, Hollywood 38, 
California 


2 HOUR, Novice, General, Technician, Advanced 
Code or Theory Courses On Tape $6.00 Each. 1 
Hour $3.50 Sample $1.50. Ridge Recordings Box 


15 Park Ridge, Illinois. 


ELECTRICAL EQUIPMENT 
& SUPPLIES 


GOVERNMENT Surplus Receivers, Transmitters, 
Parabolic Reflectors, Picture Catalog 10¢ Meshna 
Malden 48 Mass. 


REPAIRS & SERVICING 


HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. ¥Y. 7, N. Y. BA 7-2580. 


MISCELLANEOUS 


RUBBER Stamps of quality, 17¢ up. Mlustrations 
free. Manhattan Business Supply, 536B Fifth 
Ave., New York 36, N. Y. 


we are GROWING... 


and you can grow with us. 


A small ad in these classified columns delivers your 
sales message to more than a quarter million readers. 


Martin Lincoln 

Classified Advertising Manager 
Ziff-Davis Publishing Company 
366 Madison Avenue 

New York 17, New York 


Write now to for further details & rates. 
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| “TAB" THE BEST KITS!) 


All Kits ny istors Tk Popular Values & Sizes 
35 Precision Resistors . 
Kit 18. Switches ca Cond 1 JANUARY 
Kit > Transistor Transf. ? 
So Car 


Kit 18 Rotary Safe 
mit Sectheuctors ace | 

Kit t §_ Microswi “tase | Fi While every precaution is taken to insure Y. we 
Kit 5 Lbs. Surprise Kit wit ry sanennaee . | [the possibility of an occasionc! chang in the p 
Kit 10 Xmit Mica Cond’s j — ated” Resist. } 

Sit toieee comet Piss | vata meme | | 
ont i caus Gat ane prep EACH KIT 99c¢ i il ADVERTISER ADVERTISER PAGE 


ak tects neato gge ar Advance Electronics Lafayette Radio -- 128, 129 
Money Back Gtd. $i 45 bs | [| Airex Radio Corp. = Lampkin Laboratories, tne. .............. 141 
Highest quality controlled plastic base Allied Radio Corp Lansing Sound, Inc., James B. .... 
mad < 9, 101, 102, 143, 104, 105, 106, 107, 108 ektron 
cision coated 


) . > ° aes 

output. : . 1% IPs "Tr. | Altec Lansing Corporation 
40-15KC Oxide Wnd In. | 
New ist Quality ‘mylar’? 2400 rT. Reel F 3 | f| American Electronics inc. 
= = Soe hte Amperex Electronic Corp. McGee Radio Company 

NEW TYPE oe" PHONO CARTRIDGES et EMM wick Deccicccan poaceec.ce 154 McGraw-Hill Book Co. 

ORIGINAL eoxas G.£., : | Ashe Radio Co.; Waiter M. R. Company, The 
igos0 trae tite PLAY SAPPHIRE call Mallory & Co., Inc., P. R. ...... Fourth Cover 
#G052/LP&78 TRI-PLAY DIAMOND é SAP. - $3 | B & K Manufacturing Co. Milwaukee School of Engineering 


46083 /LP&78 TRLPLAY DIAMO 

DIAMOND PHONO-NEEDLES | Baltimore Technical institute Minnesota Mining & Manufacturing Com- 

REGISTERED ONE YR. GUARANTEED BY THE MFGR! | | J) Barry Electronics Corp. ................. 172 pany 6 
Postpaid 48 State ori wwe Bt Bell Telephone Laboratories Moss Electronic Distributing Co., Inc. 116, tI 


MONDS S $14, DIAM a BA IRE $8; TWO SAP 
ic Ss ; ), § ; ar fe 
PHIRES $2.39; ONE SAPPHIRE LP or 78 $1.49 @ | Bionder-Tongue Labs., National Radio Institute 
PLEASE SEND CARTRIDGE NAME & NUMBER Burstein-Applebee Co. 4 
National Schools 


NEWEST IMPROVED HI-FI SPEAKERS! 
With totenits Network Ticonal Ainico 5 Plus | C. B. C. Electronics Co., Newark Electric Company 
- oar, 1 yee CBS-Hytren North American Phillips Co., Inc 
Canadian Institute of Science and Technol- Olson Radio Warehouse 
168 


| ogy Ltd. : . 
2” ¢O ra 
6” /25 Wait Midrange 300-6000 Cys. - Candler System Co. ...............00000- _ ee oe. 


WRITE FOR CATALOG Capito! Radio Engineering Institute... .125, Pacific International University 


Receiving Tubes Only $30 Postpaid 48 States | Carsten se eeees PACO Electronics Co., Inc. ...... 
“TAB™ Tubes Tested, Inspected, Boxed Custie TV Tuner Service vee Peak Electronics Company 
Guaranteed New FIRST QUALITY Surplus Center Electronics Co., Inc. ; ‘Ks Pentron 

Co vs Beltazse Century Electronics Co., Inc. Photography Annual 

-84 6B8L -63 434A Champion DeArment Tool Company....... Popular Boating 
Channel Master Corp. Precise Development 
Cleveland Institute of Radio Electronics 14, Precision Electronics 
Colordaptor 
Columbia Electronics 
Coyne Electrical School 
Cutick Electronics 


RCA Institutes, Inc. 
Danco Mfg. Co. RW Electronics 
Delco Radio Radio Corporation of America 
DeVry Technical institute Radio & Electronic Surplus 
Dressner Radio Shack Corp. .....ccccccseccccseses 137 
Dynaco Inc. Rad-Tel Tube Co. 


Dynamic Electronics-New York, Inc. Raytheon Manufacturing Company 
Second Cover 
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East Meadow Surplus Co. 
Edmund Scientific Co. 


Rex Radio Supply. senee 
Rider Publisher Inc., John F. 
Rinehart & Company, Inc. ....... 22, 23, 145 


ova a 
COy4on © 


Electronic Chemical Corp. 
Electronic Measurements Corp. Sams & Co., Inc., Howard W. , 124, 134 
Write for Complete Tube .73 90 miscues te tie. Electro-Voice, Inc. . Seco Manufacturing Co. 
TUBES WANTED! WE BUY! SELL & TRADE! Quvies teueinein Sees. 

AC to DC POWER SUPPLY KITS! Fair Radio Shure Drethee, BO. 6c ccccc ca csvsevcsese 152 
See es Te 1aVDC@SAMPS, Fisher Berkeley Corporation . Speliman Television Co., Ime. ............ 168 
Fisher Radio , Sprayberry Academy of Radio-Television.. 29 
> Wires | Pixies Stan-Burn Radio & Electronics Co. ...... 165 
used*to power Setomeiee ale ower sige , Standard Electrical Products Co. ......... 152 
en O5oe ON larg Kit $16, G & G Radio Supply Co. Standard Line Electric Company 
TPS2W_ assembled & wired $27 | Garrard Sales Corporation Sunair Electronics, ime. ........6..se005- 155 

SERVICEMEN STOCK UP | General Motors Corp. ..........cccccceess 147 
NEW GTD RADIO & T.V. RECTIFIERS a Fomor serene “TAB” 
$2; MN We Fis oc on rm cee sent 154 Telematic Industries, tne. 
Grantham Schools Texas Crystals 
; : Greenlee Too! Co. Triad Transformer Corp. 
2 3/3! aoma/isev oe @: Triplett Electrical instrument Co. Third Cover 
MANUFACTURERS WRITE FOR QTY. PRICES | : Tri-State College 
**TEKSEL"’ SELEN'UM BRIDGE | Harvey Radio Co., Inc. Gunatit Cette Seset tes 
NERECTIFIERS. ONE YEAR GTD! Heath Company 76, 77, 78, 79, o- ectric . 
FULL WAVE BRIDGE © WRITE for CATALOG 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91 
Zoves Zevec Henshaw Radio Supply } 

Hi-Fi Annual & Audio Handbook 


HI-Fi Directory & Buyers’ Guide 
HI-Fi Guide & Yearbook Valparaiso Technical Instit 


i 1 i any... 
HI-Fi & Music Review Video Stesivis Gempasy 


RG STACK FAN cooven REPLACE- 
T OR Sou VERSION. Discounts to Oty. | Western Radio 
cazor cr gee. BR18R Risc | . . dée 
SvDC 100A evoe “1008 & 12vDe/SOAMP BOA 40A indiana Veshaient College pagel ntact 
6vV 00. | 
$14 $20 $24 $26 $20 instructoqraph Company... Wuerth Tube-Saver Corp. ... 


Vi IE ALL TYPES 24 H SB! 2 
See DELIVERIES Ala ae ee International Business Machines Corp. 112, 113 
bé TERMS: Money Back Guarantee. 
min 
T BR”: 7" 


25% 

shown subject to change 
Lr LIBERTY ST. N. V6, N.Y. ees 
ONE: RECTOR 2-6245 
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United Radio Company 
University Loudspeakers, Inc. 


Your Career in Electronics 


Jones Box Corp., Jesse Zytron Tube Corporation 


Here is a real value— 
much more value than in > 
any other clamp-on 
ammeter. Remember, in 
Tripiett Model 100 you 
get not only a clamp-on 
’ ammeter but a genuine 
att burr ; Triplett complete Voit- 
magyar Ohm-Milliammeter with 
which you can measure 
i ig ic 2 | 390 AC volts, DC volts, AC and 
E DC current, and Ohms. 


AC AMPERES 


Model 10 


BURTON BROWNE ADVERTISING 


Ist news: Triplett Model 10 Clamp-On Adapter 

Just plug into any Triplett Model 310 Miniature VOM it becomes an 
AC clamp-on ammeter to measure AC amperes without cutting or open 
ing current carrying wires. The split transformer yoke opens at the touch 
of a lever to fit around a single conductor or bus-bar for direct readings 
of AC amperes from 6 to 300 in 6 steps. Model 10 $14.50 net 

The Model 10-can be separated from the Model 310 as shown in the draw- 
ing at left by No. 311 lead attachment. This permits readings in difficult 
locations. No. 311 leads $1.90 net 

2nd news: Triplett Model 101 Line Separator py 
Serves to plug in at outlet to divide 2 conductor cords for clamp-on mease®4. ,.. 
ing. Makes accurate, rapid-testing of radio and TV sets, phonographs,* * 
appliances, motors, etc. possible without opening or splitting double con- 
ductors. Also serves to increase ammeter sensitivity 1OX and 20X, if 
desirable, for easier reading. Model’ 101 $5.50 net 

3rd news: All four parts are available conveniently packaged in one handy, 
durable, high-quality carrying case. This complete package is known as 
Triplett Model 100 and is priced at $61.90 net. 

Model 100 consists of Model 310 VOM, Model 10 Clamp-On Adapter, 
Model 101 Line Separator, No. 311 leads.and carrying case with provision 

for all parts. 


Triplett Electrical 


Instrument Company 
Bluffton, Ohio 


expe 


In addition, to use with the Model 310, the Model 10 Adapter also can be 
used as a Clamp-On Ammeter with any Volt-Ohm-Milliammeter having a 
3 AC volt scale at 5000 Ohms per volt such as Triplett Models 630, 630-A, 
630-NA, 631, etc., by employing Triplett No. 611 leads, 34290 net 


Triplett Model 100-gives you the world’s most flexible test equipment 
for all electrical and electronic applications. 


A new market for you! 


Mallory 

Mercury Batteries for 
New Portable 

Car Radios 


Many 1958 cars will have a new kind of 
radio that fits into the dash, yet slips out 
and plays anywhere on its own batteries. 
Only Mallory-developed Mercury Bat- 
teries meet the tough battery specifica- 
tions of the new sets: 

High temperature: Withstand the 190° F 
temperatures often developed under the 
auto dash. 

Leak-free: Won’t leak from heat, old age or 
short circuits . . . never damage a customer’s 
valuable radio. 

Constant Voltage: Provide uniform operating 
efficiency without audio distortion. 

Long Life: Last longer on your shelf or in 
the customer’s radio . . . reduce the nuisance 
of frequent battery changes. 

That’s why Mercury Batteries, pioneered by 
Mallory, are your best bet for service profits 
and customer satisfaction. Only Mallory manu- 
factures a complete line of both zinc-carbon 
and mercury batteries for all applications. 


Mallory Battery Company 
A Division of 


